JP-A-2004-296894 



1/1 9 pages 



(1 1 publication number ; 2004-296894 
(43)Date of publication of application : 21.10.2004 



(51)Int.CI. 



H01L 21/3205 
H01L 23/12 
H01L 23/52 
H01L 25/065 
H01L 25/07 
H01L 25/18 



(21 Application number : 2003-088826 
(22)Date of filing : 27.03.2003 



(71 Applicant : SEIKO EPSON CORP 
(72)Inventor : MASUDA KAZUHIRO 



(54) PROCESS FOR FABRICATING SEMICONDUCTOR DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a process for fabricating a 
semiconductor device employing a step for preventing impurities 
from entering an opening easily when a substrate at least having a 
opening is etched. 

SOLUTION: The process for fabricating a semiconductor device 
comprises a step for etching a substrate having a through hole 1 1 
in a region different from the through hole 11, wherein etching is 
carried out after forming resist 72 on the substrate over the 
opening of the through hole 1 1 and then patterning the resist by 
exposure. 
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* NOTICES * 

JP0 and 1NPIT are not responsible for any 
damages caused by the use of this translation. 



IThis document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a manufacturing method of a semiconductor device including a process of etching in a field to which 
these openings differ to a substrate with an opening, 

A manufacturing method of a semiconductor device characterized by etching after forming resist in a for 
over an effective area of said opening and patterning this resist by exposure to said substrate. 
[Claim 2] 
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A manufacturing method of the semiconductor device according to claim 1 characterized by heat-treating 
to said substrate when forming said resist. 
[Claim 3] 

A laminating process which forms an electrode on a substrate, 

An electrode ring formation process which forms an electrode ring which carries out an opening to said 
substrate face to said electrode, 

A process of forming an insulating layer for the upper layer of this electrode with a wrap form from said 
electrode ring inner surface at least, 

A process of being said electrode ring inner surface side, and forming an opening in a position 
corresponding to a substrate punching schedule part to said insulating layer, 

A process of forming said electrode ring and a substrate hole open for free passage to said substrate by 
using this insulating layer as a mask, 

A connecting hole formation process which carries out the opening of said insulating layer to a different 
field from said electrode ring, and exposes an upper layer surface of said electrode in said substrates face, 
It contains like a conductive member packer who fills up a conductive member with a form which stands in 
a row in said exposed electrode from an inside of said electrode ring and a substrate hole to inside of this 
electrode ring, a substrate hole, and a connecting hole of said insulator layer at least, 
A manufacturing method of a semiconductor device forming resist in a form over an effective area of said 
electrode ring, and forming said connecting hole by etching after patterning this resist by exposure in said 
connecting hole formation process. 



[Translation done.] 
* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the semiconductor device of the suitable composition especially for three- 
dimensional mounting technology about a semiconductor device, a semiconductor device, electronic 
equipment, and the manufacturing method of a semiconductor device. 
[0002] 

[Description of the Prior Art] 

Now, the miniaturization of various kinds of electronic parts, such as a semiconductor chip in which the 
electronic equipment which mainly has portability, such as a portable telephone, a note type personal 
computer, and PDA (Personal data assistance), is formed in an inside for small size and a weight saving, is 
attained. 

The space which mounts the electronic parts is also restricted extremely. 

For this reason, for example in the semiconductor chip, that packaging method is devised and the micro 
packaging called CSP (Chip ScalePackage) is thought out now. Since the semiconductor chip manufactured 
using this CSP art may have the packaging area comparable as the area of a semiconductor chip, high 
density assembly can be planned. 
[0003] 

However, as for the above-mentioned electronic equipment, it is expected that a miniaturization and multi- 
functionalization will be called for increasingly from now on. 

The necessity of raising the packaging density of a semiconductor chip further came out. 
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Three-dimensional mounting technology which is indicated under [ 1 ] this background (for example, patent 
documents) has been thought out This three-dimensional mounting technology is laminating the 
semiconductor chips which have the semiconductor chips which have the same function, or a different 
function, and making wiring connection of between each semiconductor chip, and is the art of planning high 
density assembly of a semiconductor chip. 
[0004] 

[Patent documents 1] 

JP,2002~50738,A 

[0005] 

[Problem(s) to be Solved by the Invention] 

By the way, in above-mentioned three-dimensional mounting technology, the art which makes wiring 
connection of between each semiconductor chip becomes very important It is because it is necessary to 
strengthen connection between semiconductor chips and to secure the reliability of a semiconductor 
device not to mention it being a necessary condition that wiring is made as a design for the semiconductor 
device which consists of two or more semiconductor chips to exhibit an expected function. 
[0006] 

The semiconductor chip used for three-dimensional mounting technology has the electrode formed in the 
surface and the rear face of a semiconductor substrate, for example, and a breakthrough penetrated from 
the surface of a semiconductor substrate to a rear face, and has the electrode structure to which up-and- 
down electrodes were electrically connected via this breakthrough. And if the semiconductor chip which 
has such electrode structure is laminated, it will be connected with the electrode formed in the surface of 
other semiconductor chips, and, thereby, wiring connection of the electrode formed in the rear face of a 
certain semiconductor chip will be made between each semiconductor chip. 
[0007] 

In such a semiconductor device, when securing the reliability of the semiconductor device concerned, and 
it becomes an important element and electrical connection failure arises, for example, the connected state 
of an electrode, i.e., an electrical connection state, has **** which malfunction produces in the 
semiconductor device concerned. On the other hand, since many processes are needed for forming the 
above-mentioned electrode structure, there is a problem that manufacturing efficiency is bad. Although it 
becomes indispensable in the above-mentioned electrode structure to form a breakthrough, it is desirable, 
when it secures the cleanliness inside a hole that impurities, such as resist, do not enter in a series of 
manufacturing processes in this breakthrough and it improves conductivity. 
[0008] 

In light of the above-mentioned circumstances, when this invention etches to a substrate with an opening 
at least, It aims at providing the manufacturing method of the semiconductor device which can secure the 
much more good electrical connection state in a substrate penetration hole by adopting this method 
further in this opening for the purpose of providing the manufacturing method of the semiconductor device 
which adopted the process which an impurity cannot mix easily. It aims at providing the manufacturing 
method of the semiconductor device which can reduce a manufacturing cost and also can also improve the 
reliability of the device itself by controlling resist mixing into an opening while raising the manufacturing 
efficiency of the semiconductor device concerned. 
[0009] 

[Means for Solving the Problem] 

In order to solve an aforementioned problem, a manufacturing method of a semiconductor device of this 
invention, It is a manufacturing method of a semiconductor device including a process of etching in a field 
to which these openings differ to a substrate with an opening, It etches, after forming resist in a form over 
an effective area of said opening and patterning this resist by exposure to said substrate. An "opening" 
said here is a meaning which contains in a concave a thing of shape where only the predetermined depth 
was dented from a substrate face, for example, and it may penetrate to a thickness direction of a 
substrate. 
[0010] 

According to such a manufacturing method, become difficult to mix resist in an opening, Washing in an 
opening after a resist application is not performed, but ** can also become possible [ improving the 
conductivity of this contact hole ], when [ which secures very few openings of impurity mixing simple ] 
things can be carried out, for example, this opening is used as a contact hole to a substrate sliding 
direction. When resist is applied in a form which infiltrated into an inside of an opening, resist is not applied 
around an opening but there is **** into which a substrate of this opening periphery will be etched 
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suddenly, but in this invention, it is hard to produce such fault. In other words, by this invention, it was able 
to be lost that resist remains in an opening base at least writing as what is formed so that this opening 
may be covered in a form which does not touch an opening base of an opening at least in resist, and dirt 
inside the opening concerned was able to be reduced. 
[0011] 

As a formation method of resist, a spin coat method or the roller coat method is employable under 
atmospheric pressure. As a kind of resist, although the usual resin material can be used, In applying resist 
to a thing with a depth of 70 micrometers and an aperture width (opening diameter) of a maximum of 30 
micrometers about an opening, For example, it is good to use resist resin about the viscosity 10 - 60cp 
(mPa-s) (specifically 18cp (mPa-s)), and thickness of resist to form is good to be referred to as about (for 
example, 2.05 micrometers) 0.5-4.0 micrometers. 
[0012] 

When forming the above-mentioned resist, it shall heat-treat to a substrate. In this case, since a gas in an 
opening will expand with heating, resist becomes difficult to infiltrate in an opening and it becomes possible 
to form much more certainly resist of bridging ****** in alignment with an effective area. 
[0013] 

In order to solve an aforementioned problem, on the other hand, a manufacturing method of a 
semiconductor device of this invention, A laminating process which forms an electrode on a substrate as 
the different mode, and an electrode ring formation process which forms an electrode ring which carries 
out an opening to said substrate face to said electrode, A process of forming an insulating layer for the 
upper layer of this electrode with a wrap form from said electrode ring inner surface at least, [ a process of 
forming an opening in a position corresponding to / are said electrode ring inner surface side, and / a 
substrate punching schedule part to said insulating layer, a process of forming a substrate hole which is 
open for free passage with said electrode ring to said substrate by using this insulating layer as a mask, 
and in said substrates face ], A connecting hole formation process which carries out the opening of said 
insulating layer to a different field from said electrode ring and to which an upper layer surface of said 
electrode is exposed, In [ contain like a conductive member packer who fills up a conductive member with 
a form which stands in a row in said exposed electrode from an inside of said electrode ring and a 
substrate hole to inside of this electrode ring, a substrate hole, and a connecting hole of said insulator 
layer at least, and ] said connecting hole formation process, Resist is formed in a form over an effective 
area of said electrode ring, and said connecting hole is formed by etching, after patterning this resist by 
exposure. 
[0014] 

Since according to such a manufacturing method a flow can be taken between rear surfaces of a 
semiconductor device and another semiconductor device can be laminated at this surface and/or rear face 
by a conductive member inserted in an inside of a breakthrough containing an electrode ring and a 
substrate hole, It becomes possible to provide a semiconductor device by which three-dimensional 
mounting was carried out. Since a breakthrough was provided to an electrode, as compared with a case 
where a breakthrough is formed in a field in which an electrode on a substrate is not formed, space- 
saving-ization is attained and it can become possible to realize advanced features and a miniaturization of 
the semiconductor device concerned. Since it shall etch by forming resist in a form over an effective area 
of an electrode ring in a connecting hole formation process, It becomes difficult to mix resist in a substrate 
hole, and it can become possible to improve conductivity to a sliding direction of a conductive member 
which could carry out things and with which you made it filled up in this electrode ring and a substrate hole 
which does not perform washing special at the time of resist removing but where ** also secures very few 
clean substrate holes of impurity mixing simple. 
[0015] 

As a formation method of resist, a spin coat method or the roller coat method is employable under 
atmospheric pressure. As a kind of resist, although the usual resin material can be used, In applying resist 
to a breakthrough whose both doubling ****** is 70 micrometers and whose aperture width (opening 
diameter) is a maximum of 30 micrometers about an electrode ring and a substrate hole, For example, it is 
good to use resist resin about the viscosity 10 - 60cp (mPa-s) (specifically 18cp (mPa~s)), and thickness 
of resist to form is good to be referred to as about (for example, 2,05 micrometers) 0.5-4.0 micrometers. 
[0016] 

When forming the above-mentioned resist, it shall heat-treat to an electrode and/or a substrate. In this 
case, since a gas of an electrode ring and/or a substrate hole will expand with heating, resist becomes 
difficult to infiltrate in an electrode ring, and it becomes possible to form much more certainly resist of 
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bridging ****** in alignment with an effective area of an electrode ring. 
[0017] 

After patterning formed resist in this invention, shall etch by making this into a mask, but. Resist over such 
an effective area shall be made into temporary resist, another resist (this resist) as a lid shall be formed for 
this temporary resist, and it shall etch by using this this resist as a mask. It is also possible to use another 
resist together and to realize thick ftltrHzation by temporary resist, when thick-fiirrHzing is difficult. 
[0018] 

Here, although it may form using copper etc. although it is common to constitute aluminum as a subject as 
for an electrode, and the shape differs variously according to a design, one side may be making a square 
shape which is about 100 micrometers, for example. Aluminum and copper can be used also about a 
conductive member with which it is filled up in a breakthrough containing an electrode ring and a substrate 
hole, and when you make it filled up with copper, Cu damascene process can be adopted. That is, a 
breakthrough can be made to be able to fill up with copper with a CVD method, electric field plating, etc., 
and a conductive member can be formed by a method of carrying out polish removal of the surface by 
CMP. Thus, when copper is used as a conductive member for contact buttons, low resistance-ization 
suitable for a high-speed device will be realized, and it can become a very advantageous semiconductor 
device. 
[0019] 

As pore shape (axial sectional shape or aperture shape) of a breakthrough which consists of the above- 
mentioned electrode ring and a substrate hole, it is circular and also polygons, such as a quadrangle, are 
employable. Two or more breakthroughs are formed to one electrode, a conductive member is inserted in in 
each breakthrough, it can also be possible to realize three-dimensional mounting and improvement in 
mechanical stability in up-and-down connection and electric stability can be aimed at now in this case. 
[0020] 

[Embodiment of the Invention] 

Hereafter, the embodiment of this invention is described with reference to drawings. In order to make each 
class and each member into the size of the grade which can be recognized on a drawing in each figure, 
contraction scales are made to have differed for each class or every member in this embodiment. 
[0021] 

(A 1st embodiment) 

About a 1st embodiment of the semiconductor device manufactured by the method of this invention, 
drawing 1 is the important section a shown partial cross section, and the semiconductor device 100, 
Three-dimensional mounting of the semiconductor device body part 1 of composition of that the electrode 
pad 16 was laminated via the interlayer insulation film 14 which consists of the insulator layer 12 and Si0 2 

which consist of oxidizing films on the silicon substrate 10 is carried out. 
[0022] 

While coming to laminate the insulator layer 12 about 4000 A thick, the interlayer insulation film 14 about 
10000 A thick, and the electrode pad 16 about 8000 A thick on the silicon substrate 10, each 
semiconductor device body part 1, The breakthrough 11 which penetrates these silicon substrates 10, the 
insulator layer 12, the interlayer insulation film 14, and the electrode pad 16 to a laminating direction is 
provided, and the contact button 24 which consists of conductive members is inserted in the breakthrough 
1 1 inside. On the electrode pad 16, the passivation film 18 of diameter expansion is formed rather than the 
breakthrough 1 1 of this electrode pad 16. The insulating layer 20 is laminated on the electrode pad 16 and 
the passivation film 18, and this insulating layer 20 possesses the insulating wall part 13 which faces the 
breakthrough 1 1 while possessing the connecting hole 28 to the field in which the passivation film 18 on 
the electrode pad 16 is not formed. The insulating layer 20 was extended and formed even in breakthrough 
1 1 inner surface from the electrode pad 16, was located between the electrode pad 16 and the contact 
button 24, and has insulated these. 
[0023] 

The insulating layer 20 is still more specifically formed with a wrap form in the upper layer surface of the 
electrode pad 16, and the inner surface of the breakthrough 1 1, It comes to provide the connecting hole 28 
for connecting the contact button 24 with the electrode pad 16 at least in a different position in the field of 
the breakthrough 11 and the substrate 10, and the insulating wall part 13 is allocated between these 
connecting holes 28 and the breakthrough 11. Thus, the insulating wall part 13 has at least annular heights 
which project from the surface of this electrode pad 16 over the inner surface of the breakthrough 11, and 
possesses the pore to which self also meets the breakthrough 11. 
[0024] 
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the hole of the insulating layer 20 provided with such an insulating wall part 13 — inside, the above- 
mentioned contact button 24 is inserted in via the ground film 22. The contact button 24 formed in 
breakthrough 1 1 inside is connected with the electrode pad 16 in the connecting hole 28 in the form over 
the insulating wall part 13 of the insulating layer 20 from this breakthrough 11. In this embodiment, the level 
difference is formed in near the boundary of the substrate 10 of breakthrough 1 1 inner surface, and the 
insulator layer 12, it learns from this and the level difference is formed in the contact surface with the hole 
of the contact button 24. Although the aperture shape (hole-axis sectional shape) of the breakthrough 1 1 
is a round shape, it is also possible to adopt the thing of polygonal shape, such as a quadrangle. 
[0025] 

the 1st which the electrode pad 16 is 100A in thickness, and consists of Ti — layer 16a. 16 d which is 
about 1000A in thickness, is 2nd layer 16b and about 5000A in thickness which consist of TiN(s), is 3rd 
layer 16c and about 400A in thickness which consist of AICu(s), and consists of TiN(s) of layer [ 4th ] (cap 
layer) is laminated in order, and it is formed, it mentioned above — as — the hole of the electrode pad 16 
— the insulating layer 20 possessing the insulating wall part 13 is formed in the inner surface, and, on the 
other hand, the contact button 24 is superficially connected with the electrode pad 16 via the connecting 
hole 28 ranging over this insulating wall part 13 from the breakthrough 11. Namely, the contact button 24 
with which breakthrough 1 1 inside was filled up, The connecting hole 28 formed in the insulator layer 20 in 
a different position from the punched surface of the breakthrough 1 1 with the wrap in the insulating wall 
part 13 top of the insulating layer 20 selectively formed in the position which faces the breakthrough 1 1 on 
the electrode pad 16 is also filled up, and it is connected with the electrode pad 16. The opening of the 3rd 
layer of the connecting hole 28 is carried out even to 16c in the form which also penetrates 16 d of the 
electrode pad 16 of layer [ 4th ] (cap layer). 
[0026] 

The connecting hole 28 with which connection with the above electrode pads 16 and the contact buttons 
24 is presented will be possible also for forming a large number to the one electrode pad 16, and will 
become what has the firm mechanical-connections intensity of the electrode pad 16 and the contact 
button 24 in this case, and its connection stability of that will improve. 
[0027] 

The plating film 19 which consists of tin-silver is formed in the contact button 24 upper layer, and 
lamination connection of the different semiconductor device body part via this plating film 19 is made. In 
the semiconductor device body part 1, from the breakthrough 1 1 of the silicon substrate 10, the contact 
button 24 projects a little and is formed, It will be connected via the contact button and plating film of a 
semiconductor device body part in which the projected portions differ, and fills up with philharmonic 25 an 
undershirt between the layers of each iaminated semiconductor device body part. 
[0028] 

According to the semiconductor device 100 of such this embodiment, a flow can be taken between the rear 
surfaces of the semiconductor device body part 1 with the contact button 24 inserted in breakthrough 1 1 
inside, Since it is possible to laminate another semiconductor device body part at this surface and/or rear 
face, it becomes possible to carry out three-dimensional mounting of the semiconductor device body part 
1. And since the breakthrough 1 1 was formed in electrode pad 16 inside, as compared with the case where 
a breakthrough is formed in the field in which the electrode pad 16 on the silicon substrate 10 is not 
formed, space-saving-ization is attained and it can become possible to realize advanced features and a 
miniaturization of the semiconductor device concerned. 
[0029] 

In the semiconductor device 100 of such this embodiment, connection between the contact button 24 and 
the electrode pad 16 is not directly made from the contact button 24 of breakthrough 1 1 inside via a 
punched surface to the electrode pad 16, It writes as what is connected with the electrode pad 16 in the 
form over the insulating wall part 1 3 of composition of having projected from the electrode pad 1 6 over the 
inner surface of the breakthrough 1 1, The contact button 24 serves as composition which will be 
connected with the electrode pad 16 across the insulating wall part 13 top that is, in which the contact 
button 24 carried out the plane of composition to the both sides of the insulating wall part 13 and the 
electrode pad 16. In this case, in a plane of composition with the contact button 24, the insulating wall part 
13, and the electrode pad 16, the level difference only for the thickness of the insulating wall part 13 (a 
part to have projected on the electrode pad 16) arises at least, It becomes it is flat-tapped without a level 
difference, and possible for the adhesion power to become high and to, stabilize the electrical connection 
state between the contact button 24 and the electrode pad 16 as a result as compared with the case 
where the contact button 24, the insulating wall part 13, and the electrode pad 16 are stuck. Therefore, it 



JP-A-2004-296894 



7/19 pages 



will be hard to produce the malfunction of the semiconductor device 100 based on electrical connection 

failure, and the reliability of the semiconductor device 100 concerned will improve. 

[0030] 

Hereafter, the example is explained about the manufacturing method of the semiconductor device 100 
shown in drawing 1 ■ Drawing 2 - drawing 6 are process drawings showing the process relevant to this 
invention of a series of processes of manufacturing the semiconductor device 100, with a sectional view. 
Although the case where various processing is performed to semiconductor substrates, such as a silicon 
wafer, is mentioned as an example and explained in this embodiment, It may not process to the 
semiconductor substrate in the state where many semiconductor chips are formed itself, but processing 
shown below to each semiconductor chip may be performed. In the case of a semiconductor chip, it is 
generally a rectangular parallelepiped (a cube is included), but the shape may not be limited but may be 
cylindrical shape (the shape of a ball is included). 
[0031] 

First, the composition of the semiconductor substrate of a processing object is explained. The insulator 
layer 12 is formed in the surface of the substrate (silicon substrate) 10 which consists of silicon etc. in 
which the integrated circuit which consists of the transistor, the memory device, and other electronic 
devices which are not illustrated was formed in drawing 2 (a). This insulator layer 12 is formed with the 
oxide film (Si0 2 ) of Si (silicon) which is a fundamental material of the substrate 10, for example. 

[0032] 

On the insulator layer 12, the interlayer insulation film 14 which consists of **** silica glass (henceforth 
BPSG), for example is formed. In the semiconductor device which has multilayer interconnection structure, 
when it has 3 layered wiring structure, for example, the following interlayer insulation film 14a and also its 
following interlayer insulation film 14b will be laminated on the interlayer insulation film 14. That is, when it 
has n layer multilayer interconnection structure, the interlayer insulation film for a n layer will be laminated 
(not shown). Silicon oxide and the low dielectric constant film whose thickness is 5000A ~ 10000A are 
applied to each interlayer insulation film. On the interlayer insulation film 14, the electrode pad 16 as an 
electrode electrically connected with the integrated circuit formed in the substrate 10 in the part which is 
not illustrated is formed. This electrode pad 16 laminates in order 16 d [ which consists ofc / 16 / and TiN 
(s) 3rd layer ] which consists of Ti (titanium), which consists of 16a and TiN(s) (titanium nitride) the 1st 
layer, which consists of 16b and AICu(s) (aluminum/copper) the 2nd layer of layer [ 4th ] (cap layer), and is 
formed. 
[0033] 

the electrode pad 16 — sputtering — 1st layer 16a- the laminated structure which consists of 16d of layer 
[ 4th ] is formed the whole surface on the interlayer insulation film 14, and it is formed by patterning after 
predetermined shape (for example, circular shape) using resist etc. Although the case where the electrode 
pad 16 is formed of the above-mentioned laminated structure is mentioned as an example, this embodiment 
explains it, and the electrode pad 16 may be formed only with aluminum, it is preferred to form using 
copper with low electrical resistance. The electrode pad 1 6 is not restricted to the above-mentioned 
composition, but may be suitably changed according to the electrical property, the physical characteristic, 
and chemical property which are needed. 
[0034] 

Along with at least one side (in the cases of many two sides or four sides) of the field of the formed 
semiconductor chip, the electrode pad 16 is located in a line, and is formed in the substrate 10. This 
electrode pad 1 6 may be formed along with the case where it is formed along with the neighborhood of the 
field of each semiconductor chip, and a center section. The electronic circuit is not formed under the 
electrode pad 1 6. 
[0035] 

On the interlayer insulation film 14, the passivation film 18 as a protective layer is formed so that the 
electrode pad 16 may be covered. This passivation film 18 can be formed by Si0 2 (oxidized silicon), SiN 

(silicon nitride), polyimide resin, etc. 
[0036] 

Next, each process performed to the semiconductor substrate of the above composition is explained one 
by one. First, it applies the whole surface on the passivation film 18 which showed drawing 2 (a) resist 
(graphic display abbreviation) by methods, such as a spin coat method, a dipping method, and a spray 
coating method. This resist may be used in order to carry out the opening of the passivation film 18 which 
has covered the electrode pad 16 top, it may be any of photoresist, an electron beam resist, and X ray 
resist, and may be any of a positive type or a negative mold. 
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[0037] 

After applying resist on the passivation film 18, resist is patterned after specified shape by performing 
prebaking and performing exposing treatment and a development using the mask in which the 
predetermined pattern was formed. The shape of resist is set up according to the aperture shape of the 
electrode pad 16, and specifically has a circular opening part with a diameter of 60 micrometers. As 
postbake is performed after patterning of such resist and it is shown in drawing 2 (b), some wrap 
passivation films 18 are etched for the electrode pad 16, and the opening H1 is formed. Drawing 2 (b) is a 
sectional view showing the state where carried out the opening of the passivation film 1 8, and the opening 
H1 was formed. 
[0038] 

It is preferred to apply dry etching to etching. Dry etching may be reactive ion etching (RIE:Reactive Ion 
Etching). Wet etching may be applied as etching. The sectional shape of the opening H1 formed in the 
passivation film 18 is set up according to the aperture shape of the electrode pad 16 formed at the 
process mentioned later, and the path is set as a larger path than the path of the opening formed in the 
electrode pad 16. 
[0039] 

An end of the above process will carry out the opening of the electrode pad 16, the interlayer insulation 
film 14, and the insulator layer 12 by dry etching by using as a mask resist 71 on the passivation film 18 in 
which the opening H1 was formed. Dra wing 2 (c) is a sectional view showing the state where carried out 
the opening of the electrode pad 16, the interlayer insulation film 14, and the insulator layer 12, and the 
opening H2 was formed. RIE can be used as dry etching. 
[0040] 

Here, although the opening of the electrode pad 16, the interlayer insulation film 14, and the insulator layer 
12 shall be carried out at the same process, after carrying out the opening of the electrode pad 16, for 
example, it is good also as what carries out the opening of the interlayer insulation film 14 and the insulator 
layer 12 by a separated process. That is, in the above-mentioned process, although etching was repeated 
using the same resist mask, resist shall be repatterned after each end of an etching process. It is possible 
to also make the substrate 10 expose, as exfoliate resist after carrying out the opening of the opening H2 
formed in the electrode pad 16, and TiN of the outermost surface of the electrode pad 16 is used as a 
mask, the interlayer insulation film 14 and the insulator layer 12 are etched and it is shown in drawing 2 (c). 

[0041] 

By the above processes, as shown in drawing 2 (c), the surface of the substrate 10 is exposed. Then, the 
resist formed on the passivation film 18 used as an opening mask is exfoliated by release liquid or ashing. 
[0042] 

If the opening of the interlayer insulation film 14 and the insulator layer 12 shall be carried out by a 
separated process after carrying out the opening of the electrode pad 16 in this way, the semiconductor 
device 300 containing the semiconductor device body part 300 as shown, for example in drawing 8 can be 
provided. That is, the aperture of the breakthrough formed in the electrode pad 16 will differ from the 
aperture of the breakthrough formed in the interlayer insulation film 14 and the insulator layer 12, and, as a 
result, a level difference will be formed in the inner surface of the breakthrough 1 1 in near the boundary of 
this electrode pad 16 and the interlayer insulation film 14. In this case, it becomes difficult to produce fault, 
like the contact button 24 escapes from the breakthrough 1 1, and it becomes possible to raise the stability 
of the connected state of the contact button 24 and the breakthrough 1 1 . 
[0043] 

Next, as shown in drawing 3 (a), the hard surface mask blank 29 for etching for punching the substrate 10 
is formed. The hard surface mask blank 29 shall form the upper layer surface of the passivation film 18 and 
the electrode pad 16, and the inner surface of the opening H2 in a wrap mode, for example, can form them 
with a CVD method etc. using insulating materials, such as Si0 2 . Thus, after forming the hard surface mask 

blank 29 completely, as shown in drawing 3 (a), at the bottom of the opening H2, the opening H5 of the 
hard surface mask blank 29 is formed, and the surface of the substrate 10 is exposed to the opening H2. 
Here, etching using the resist which has an opening corresponding to the opening H5 punched the hard 
surface mask blank 29. It is preferred to apply dry etching to etching. Dry etching may be reactive ion 
etching (RIE:Reactive Ion Etching). 
[0044] 

And using the hard surface mask blank 29 provided with this opening H5, dry etching punches the substrate 
10, as shown in dr awing 3 (b). Here, ICP (Inductively Coupled Plasma) other than RIE can be used as dry 
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etching. Drawing 3 (b) is a sectional view showing the state where punched the substrate 10 and the pore 
H3 was formed. The opening H5 of the hard surface mask blank 29 is made into the opening diameter of 30 
micrometers - 50 micrometers (for example, 30 micrometers) in consideration of over-etching at the time 
of substrate punching (side etch). 
[0045] 

Since the substrate 10 is here punched by using as a resist mask the hard surface mask blank 29 formed in 
the passivation film 18 and electrode pad 16 top, and the opening H1 and H2 inner surface, As shown in 
drawing 3 (b), the path of the pore H3 formed in the substrate 10 will become smaller than the path of the 
opening H2 formed in the electrode pad 16. As a result, the level difference part which some substrates 10 
project will be formed in the opening H1, H2, and the breakthrough that opens the pore H3 for free 
passage. 
[0046] 

In forming a hole about 70 micrometers deep to the substrate 10 about the thickness of the hard surface 
mask blank 29, For example, ortho~siiicic~acid 4 ethyl (below Tetra Ethyl Ortho Silicate:Si(OC 2 H 6 ) 4 : calls it 

TEOS) is used as a raw material, It is necessary to form about 2 micrometers of silicon oxide formed using 
PECVD (Plasma Enhanced Chemical Vapor Deposition), i.e., the silicon oxide formed by the PE-TEOS 
method. As a formation method of the hard surface mask blank 29, besides the PE-TEOS method, Silicon 
oxide is formed with a heat CVD method using ozone and TEOS, namely, it is also possible to form with the 
plasma excitation CVD method of the 0 3 ~TEOS method or a SiH 4 ~N 2 0 system, and a SiH 4 -0 2 system. 

The hard surface mask blank 29 will also be thin-filrrHzed by the substrate punching process, and 
thickness will decrease to 1000A - about 9000A after this punching process. That is, in this embodiment, 
the thickness of the hard surface mask blank 29 was set up become a bigger value than the amount of 
over etching. 
[0047] 

Here, in the photoresist mask usually used, since the tolerance of dry etching is scarce, to 70~micrometer 
perforating, an about 1 0-micrometer resist mask is required, and it is connected with a cost hike with a 
thick film, and also an aspect ratio becomes large also in process and it is inefficient-like. However, 
according to the above hard surface mask blanks 29, thickness can be made thin and an efficient 
manufacturing process can be realized with cost reduction. 
[0048] 

Although the round shape is adopted by this embodiment as aperture shape of the opening H5 of the hard 
surface mask blank 29, polygons, such as a quadrangle, can be adopted and either PFC system dry etching 
or BHF system wet etching is suitable for an opening process. 
[0049] 

An end of the above process will remove the lobe 29a of the hard surface mask blank 29 by which the pore 
H3 twist was also projected and left behind to the hole inside by etching. Namely, about the hard surface 
mask blank 29 left behind to the opening wall of the electrode pad 16, the interlayer insulation film 14, and 
the insulator layer 12. The lobe 29a projected rather than the pore H3 is removed selectively, and it etches 
so that the insulator layer 29 of a thin film may remain in the opening wall of the electrode pad 16, the 
interlayer insulation film 14, and the insulator layer 12, as shown in drawing 4 (a). Drawing 4 (a) is a 
sectional view showing the state where the insulator layer 20 was made to remain in the upper part of the 
electrode pad 16, and the wall of the opening H2. What (it is made to remain) the thin layer insulator layer 
29 is formed in the opening wall of the electrode pad 16, the interlayer insulation film 14, and the insulator 
layer 12 for in the form where it has a larger opening diameter than the opening diameter of the pore H3 by 
performing such etching is possible. The opening diameter of a portion corresponding in the electrode pad 
16 of the thin layer insulator layer 29 in this case is made equivalent to the opening diameter of the formed 
substrate penetration hole, and the formed opening diameter of an electrode ring. For example, in the 
opening diameter of a substrate penetration hole, the opening diameter of a portion corresponding in the 
electrode pad 16 of the thin layer insulator layer 29 serves as 40 micrometers - the 58-micrometer (for 
example, 50 micrometers) grade of a value in the meantime, when the opening diameter of 30 micrometers 
and an electrode ring is 60 micrometers. 
[0050] 

Next, after removing the resist for lobe 29a removal, coating treatment of an insulator layer is performed 
on the insulator layer 29 and in the pore H3. Here, as about 1 micrometer of silicon oxide shall be formed 
by the PE-TEOS method and it is shown in drawing 4 (b) as a result, the insulator layer 20 can be formed 
in breakthrough 1 1 inside which was open for free passage to the substrate 10, the insulator layers 12 and 
14, and the electrode pad 16. 
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[0051] 

Then, as shown in drawing 5 (a), the resist 72 is applied on the insulator layer 20. in this case, the resist 
resin to be used — JSR-PFR-IX by JSR — 410 viscosity, 18 cp (mPa-s), after carrying out low- 
temperature ADOHYUJON processing of the insulator layer 20 top for 35 seconds at 60 ** at least, the 
bottom spin coat of atmospheric pressure was carried out at the main number of rotations of 2300 rpm. 
The coating film thickness at this time was 20500A. 
[0052] 

After it uses this resist 72 in order to carry out the opening of some upper electrode pads 16, and it 
applies this resist 72, it performs prebaking (90 **, 180 sec), and performs exposing treatment (300msec) 
and a development using the mask in which the further predetermined pattern was formed. The 
development sequence in this case performs post exposure bake on 110** and the conditions of 90 sec, 
and performs 1 15 ** of postbakes 120 sec after developing. As a result, the resist 72 becomes the shape 
in which resist was left behind only to portions other than the upper part of the electrode pad 16, the pore 
H3 (breakthrough 11), and its periphery, for example, the annulus ring shape centering on the breakthrough 
1 1 (a periphery is included). That is, the resist 72 is patterned so that it may have the covering device 72b 
of the shape of a bridge of composition of closing the breakthrough 1 1, and the opening 72a is formed in 
the position superficially superimposed on the electrode pad 16 of the resist 72. 
[0053] 

In this case, in a different field from the hole (field equivalent to the breakthrough 11) formed in the 
insulator layer 20, i.e., the field equivalent to the opening 72a of the resist 72, it becomes possible to punch 
the insulator layer 20 at least. And since it is formed in the effective area of this breakthrough 11 ranging 
over the shape of a bridge, without the resist 72 infiltrating into breakthrough 1 1 inside, Even if it becomes 
difficult to mix resist in the breakthrough 1 1 and does not wash the inside of the breakthrough 1 1 after a 
resist application, it can become possible to improve the conductivity of the contact button 24 (refer to 
drawing J) which can carry out things and is formed in the breakthrough 1 1 which secures very few 
breakthroughs 1 1 of impurity mixing simple. When the resist 72 is applied in the form which infiltrated into 
breakthrough 1 1 inside, resist is not applied around breakthrough 1 1 but there is **** into which the 
insulator layer 20 of this breakthrough 1 1 periphery will be etched suddenly, but in this embodiment, it is 
hard to produce such fault. 
[0054] 

As a formation method of the resist 72, the roller coat method etc. are employable besides a spin coat 
method. Although the usual resin material could be used as a kind of resist, since the depth was 70 
micrometers and an aperture was 30 micrometers, by this embodiment, the thing about the viscosity 10 - 
60cp (mPa-s) (specifically 1 8cp (mPa-s)) was used about the breakthrough 1 1 . When forming the resist 72, 
it shall heat-treat to the substrate 10 containing the insulator layer 20. In this case, since the gas in the 
breakthrough 1 1 expands with heating, the resist 72 becomes much more difficult to infiltrate in the 
breakthrough 11, and it becomes possible to form much more certainly the resist 72b of bridging ****** in 
alignment with an effective area. 
[0055] 

After patterning of resist is completed and performing postbake, some electrode pads 1 6 by removing the 
wrap insulator layer 20 by etching. In the state where the insulating wall part 13 was made to remain on the 
outskirts of breakthrough 1 1 of the electrode pad 16 as shown in drawing 5 (b), the opening of the 
connecting hole 28 is carried out to the insulator layer 20 of the upper layer of this electrode pad 16. 
Drawing..5j^ is a sectional view showing the state where some wrap insulator layers 20 were removed for 
the electrode pad 16. As shown in drawing 5 (b), the connecting hole 28 is formed in the field except the 
opening periphery (breakthrough periphery) of the electrode pad 1 6, and it will be in the state where some 
electrode pads 16 were exposed. The contact button (polar zone) and the electrode pad 16 which are 
formed at a next process of this connecting hole 28 are connectable. 
[0056] 

After the above process is completed, as shown in drawing 6 (a), the process of forming the ground film 22 
containing a barrier layer and a seed layer is performed at the inner surface and pars basilaris ossis 
occipitalis of the surface of the insulator layer 20, the exposed part of the electrode pad 16, and the 
breakthrough 1 1 , and it is further carried out like the packer of the contact button 24 to them. Drawing 6 
(a) is a sectional view showing the state where the ground film 22 and the contact button 24 were formed. 
As shown in drawing 6 (a), the ground film 22 fully covers the insulating wall part 13 and connecting hole 28 
inside, and is continuously formed on the electrode pad 16 and the insulator layer 20. 
[0057] 
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After formation of the ground film 22 is completed when forming the contact button 24, the resist for 
forming a contact button is applied, Next, electrochemistry plating (EGP) While performing plating 
treatment on the ground film 22 using law in the form containing the inside of the breakthrough 1 1 and the 
connecting hole 28 and embedding breakthrough 11 inside with copper, ranging over the insulating wall part 
13, copper shall be embedded also to connecting hole 28 inside. Thus, in the connecting hole 28 of a field 
which is different in the breakthrough 1 1 , the contact button 24 and the electrode pad 1 6 are electrically 
connected, and the contact button 24 used as the exterior electrodes by the side of the surface of the 
substrate 10 is formed. 
[0058] 

Then, resist is exfoliated and the state where it is shown in drawing 6 (b) is formed by removing the 
unnecessary part (graphic display abbreviation) of a barrier layer and a seed layer by etching. 
[0059] 

The rear face of the substrate 10 is ground and the electrode electrically connected with the exposed 
contact button 24 is formed until the contact button 24 exposes to the rear face of the substrate 10 the 
semiconductor device body part manufactured through the above process, for example. And the 
semiconductor device body part by which the electrode was formed in both the surfaces and rear faces of 
the substrate 10 is laminated, Or the three-dimensional mounting type (stacked mold) semiconductor 
device in which high density assembly is possible is manufactured by laminating including at least one 
semiconductor device body part by which the electrode was formed in both the surfaces and rear faces of 
the substrate 10, and wiring between semiconductor device body parts. It may be made to join the 
electrode of the semiconductor device body part arranged up and down, in order to laminate each 
semiconductor device body part, taking an electric flow with the filter media 19 (refer to drawing 1 ), such 
as solder. 
[0060] 

It may be made to join the electrode of the semiconductor device body part arranged up and down, in order 
to laminate each semiconductor device body part, taking an electric flow with filter media, such as solder. 
The binder only for joining a semiconductor device body part may be used. These adhesives may be 
liquefied or gel adhesives, and may be sheet shaped adhesion sheets. Adhesives may use an epoxy resin as 
the main materials, and may be insulating things. 
[0061] 

It not only may join semiconductor device body parts with adhesives, but when taking an electric flow, it 
may use the adhesives having contained the conductive substance. This conductive substance comprises 
particles, such as a filter medium and solder, and they are distributing it in the charge of a binder, for 
example. By carrying out like this, at the time of junction of connection bodies, the particle can work as a 
low of junction and junction nature can be improved still more remarkably. 
[0062] 

Adhesives may be the anisotropic conductive adhesive by which electric conduction particles were 
distributed (ACA), for example, an anisotropic conducting film, (ACF), and anisotropy conductive paste 
(ACP). As for anisotropic conductive adhesive, electric conduction particles (filler) were distributed by the 
binder and a dispersing agent may be added. As a binder of anisotropic conductive adhesive, thermosetting 
adhesives are used in many cases. In that case, electric conduction particles intervene between a circuit 
pattern and an electrode, and electric connection between both is achieved. 
[0063] 

The metal junction by Au~Au, Au~Sn, solder, etc. may be applied to inter-electrode electric connection. 
For example, such materials are provided in an electrode, and only heat impresses supersonic vibration or 
supersonic vibration, heat, etc., and joins both. If both are joined, of vibration or heat, the material provided 
in the electrode will be spread and metal junction will be formed. 
[0064] 

An external terminal is connected to the contact button 24 of the semiconductor device body part which is 
laminated as mentioned above and located in the bottom (or top) of the three-dimensional mounting type 
semiconductor device formed. It is not necessarily restricted to these and what is necessary is just to 
form it by a conductive member, although this external terminal can be formed with solder or metal. A 
solder ball is not necessarily required, may mount a semiconductor device body part on a substrate, and 
may constitute a semiconductor module. A solder ball is not formed, but the Khandaq ream applied to the 
mother board side at the time of mother board mounting is used, and it is very good in electric connection 
at the surface tension at the time of the melting. 
[0065] 
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As explained above r according to the manufacturing method of the semiconductor device by this 
embodiment. After carrying out the opening of the passivation film 18, carrying out the opening of the 
electrode pad 16 succeedingly and forming the opening H2 in the electrode pad 16, It was further formed in 
the opening wall of the electrode pad 16, the interlayer insulation film 14, and the insulator layer 12, and 
the substrate 10 is punched by using as a mask the upper surface of the passivation film 18 and an opening 
wall, and the hard surface mask blank 29 that has the own opening H5 at the opening pars basilaris ossis 
occipitalis. For this reason, it becomes possible to form a level difference part in a breakthrough inner 
surface in the laminating direction from the substrate 10 to the electrode pad 16, and it becomes possible 
to contribute to omission prevention of the contact button 24 formed in the inside of that breakthrough. 
[0066] 

Since the resist 72 was patterned so that it might have the covering device 72b of the shape of a bridge of 
composition of facing forming the connecting hole 28 in the insulator layer 20, and closing the breakthrough 
11 as mentioned above, even if the resist 72 is prevented from infiltrating into breakthrough 11 inside and it 
does not wash the inside of the breakthrough 1 1 after a resist application, very few breakthroughs 1 1 of 
impurity mixing are secured simple — things can be carried out. As a result, it can become possible to 
improve the conductivity of the contact button 24 (refer to drawing 1 ) formed in the breakthrough 1 1. 
[0067] 

Since according to this embodiment the opening H2 (breakthrough 1 1) is punched and the contact button 
24 is formed in the electrode pad 16 allocated in the field in which the semiconductor device is not formed, 
Compared with the case where the contact button 24 is formed, the area of a semiconductor device can 
be effectively used for a different position from the formation position of the electrode pad 1 6, and the 
flexibility of a design of a semiconductor device improves as the result. When the contact button 24 was 
formed in a different position from the formation position of the electrode pad 1 6 here, the size of the 
contact button 24 might be restricted, but. In this embodiment, since the size of the contact button 24 can 
be made into a size comparable as the electrode pad 16, the area connected with other semiconductor 
devices by this can become large, and the reliability and the reliability of a semiconductor device can be 
raised as the result. 
[0068] 

Copper is used as a conductive member which constitutes the contact button 24 from this embodiment, 
and when you make it filled up with copper, Cu damascene process can be adopted. That is, the pore H3 
can be made to be able to fill up with copper with a CVD method, electric field plating, etc., and the 
contact button 24 can be formed by the method of carrying out polish removal of the portion which does 
not need the surface surface by CMP. Of course, the contact button 24 can also constitute aluminum 
other than copper, etc. as a subject. 
[0069] 

(A 2nd embodiment) 

Next, a 2nd embodiment of the semiconductor device of this invention is described. Drawing 7 is a figure 
which is a partial cross section showing the important section, and is equivalent to drawing 1 of a 1st 
embodiment about the semiconductor device of a 2nd embodiment. The semiconductor device 200 of a 2nd 
embodiment is what carries out the plural laminates of the semiconductor device body part 1 of 
composition of that the electrode pad 16 was laminated via the insulator layer 12 and the interlayer 
insulation film 14 on the silicon substrate 10, A greatly different point from a 1st embodiment is a point 
that the breakthrough 11 which penetrates the silicon substrate 10, the insulator layer 12, the interlayer 
insulation film 14, and the electrode pad 16 is formed flat-tapped. Therefore, about the thing of the same 
composition as drawing 1 , the same numerals as this drawing 1 are attached, and explanation is omitted. 
[0070] 

The breakthrough 1 1 which is flat-tapped with the laminating direction of the silicon substrate 10 and the 
electrode pad 16 as for each semiconductor device body part 2, and is penetrated is provided, and the 
contact button 24 which consists of conductive members is inserted in breakthrough 1 1 inside of this. 
According to the semiconductor device 200 of such this embodiment, the inner surface of the 
breakthrough 1 1 is flat-tapped, and since it is formed in the state where a level difference does not arise, 
the plating treatment to the breakthrough 1 1 inner surface concerned, etc. become easy, and it becomes 
possible to form a uniform thin film as compared with the case where there is a level difference. 
[0071] 

Since it is possible to be able to take a flow between the rear surfaces of the semiconductor device body 
part 2 with the contact button 24 inserted in breakthrough 1 1 inside also in this embodiment, and to 
laminate another semiconductor device body part at this surface and/or rear face, It becomes possible to 
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carry out three-dimensional mounting of the semiconductor device body part 2. And since the 
breakthrough 11 was formed in electrode pad 16 inside, as compared with the case where a breakthrough 
is formed in the field in which the electrode pad 16 on the silicon substrate 10 is not formed, space- 
saving-ization is attained and it can become possible to realize advanced features thru/or a miniaturization 
of the semiconductor device concerned. 
[0072] 

In the semiconductor device 200 of such this embodiment, connection between the contact button 24 and 
the electrode pad 16 is not directly made from the contact button 24 of breakthrough 1 1 inside to the 
electrode pad 16, It writes as what is superficially connected with the electrode pad 16 in the form over 
the insulating wall part 13 of composition of having projected from the electrode pad 16 over the inner 
surface of the breakthrough 11, The contact button 24 serves as composition which will be connected with 
the electrode pad 16 across the insulating wall part 13 top that is, in which the contact button 24 carried 
out the plane of composition to the both sides of the insulating wall part 13 and the electrode pad 16. In 
this case, in a plane of composition with the contact button 24, the insulating wall part 13, and the 
electrode pad 1 6, the level difference only for the thickness of the insulating wall part 1 3 arises at least, 
and when it is flat-tapped without a level difference and the contact button 24, the insulating wall part 13, 
and the electrode pad 16 are stuck, it compares, It becomes possible for the adhesion power to become 
high and to, stabilize the electrical connection state between the contact button 24 and the electrode pad 
1 6 as a result. 
[0073] 

About the manufacturing method of the semiconductor device 200 shown in drawing 7 , it is good to 
perform the opening process over the electrode pad 16 and the insulator layers 12 and 14 as shown in 
drawing 2 (c) from drawing 2 (b), and the punching process over the substrate 10 at the same process. It 
becomes same omitting the opening diameter of each class by this, and there is no level difference, or the 
breakthrough 1 1 with few level differences can be formed. When some level difference arises also by such 
a method, it is good also as what removes the portion of the level difference by etching. 
[0074] 

After performing the punching process over the above substrates 10, the connecting hole 28 and the 
ground film 22 as shown in the insulator layer 20 as shown in drawing 4 (b), and drawing 5 can be formed, 
and the semiconductor device body part 2 which does not have a level difference in the breakthrough 1 1 
can be obtained by being filled up with the contact button 24. Of course, it is good to form the connecting 
hole 28 by the resist 72 provided with the covering device 72b of the shape of a bridge as shown in d rawin g 
5. (a) also in this case. 
[0075] 

(A 3rd embodiment) 

Drawing 9 is a perspective view showing the outline composition of the 1 embodiment slack circuit board of 
the semiconductor device of this invention. As shown in drawing 9 , the semiconductor device 102 of this 
embodiment possesses the composition with which the above-mentioned semiconductor device 100 
(200,300) was carried on the circuit board 101. It is common to the circuit board 101 to use organic system 
boards, such as a glass epoxy board. The electric flow is taken using the anisotropic conducting film which 
it is formed in the circuit board 101 so that the circuit pattern which consists of copper etc. may serve as 
a desired circuit, and those circuit patterns and circuit patterns of the semiconductor device 100 were 
mechanically connected, or was mentioned above. 
[0076] 

The note type personal computer 201 is shown in drawing 10 as electronic equipment which has a 
semiconductor device possessing the semiconductor device of this embodiment. The semiconductor device 
shown in dr awing 9 is arranged inside the case of each electronic equipment. 
[0077] 

Electronic equipment is not necessarily restricted to an above-mentioned notebook computer and cellular 
phone, and can be applied to various electronic equipment. For example, the personal computer (PC) and 
engineering workstation (EWS) of a liquid crystal projector and multimedia correspondence, It is possible to 
apply to electronic equipment, such as a device provided with the videotape recorder of a pager, a word 
processor, television, a viewfinder type, or a monitor direct viewing type, an electronic notebook, the 
electronic calculator, the car navigation device, the POS terminal, and the touch panel. 
[Brief Description of the Drawings] 

[D rawing 1] The cross section showing outline composition about the semiconductor device of a 1st 
embodiment. 
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[ Drawing 2] The cross section showing one manufacturing process of the semiconductor device of drawing 

1~ 

lPraMng_3]The cross section showing one manufacturing process of a semiconductor device following 
dr awing 2. 

[Drawing 4] The cross section showing one manufacturing process of a semiconductor device following 

drawing 3 , 

[Drawing 5] The cross section showing one manufacturing process of a semiconductor device following 
drawing 4 . 

[Drawing 6] The cross section showing one manufacturing process of a semiconductor device following 
drawing 5. 

[Dr awing 7]The cross section showing outline composition about the semiconductor device of a 2nd 
embodiment. 

[Drawin g 8]The cross section showing outline composition about the example of a changed completely type 
of a semiconductor device. 

[D rawing 9] The perspective view showing outline composition about the semiconductor device of a 3rd 
embodiment. 

[Drawing 10]The perspective view showing outline composition about the 1 embodiment of electronic 
equipment. 

[Description of Notations] 

1,2 — A semiconductor device body part, 10 — A silicon substrate (substrate), 11 — Breakthrough 
(opening), 13 [ — An insulator layer, 24 / — A contact button (conductive member) 72 / — Resist, 
100,200, 300 / — A semiconductor device, 102 / — A semiconductor device, 201 / — Electronic 
equipment ] — An insulating wall part (insulating member), 16 — An electrode pad (electrode), 18 — A 
passivation film (insulator layer), 20 
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[ Drawing 1] The cross section showing outline composition about the semiconductor device of a 1st 
embodiment. 

[Drawing_2]The cross section showing one manufacturing process of the semiconductor device of drawing 
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[Drawing 3]The cross section showing one manufacturing process of a semiconductor device following 
drawing 2. 

[Draw ing 4]The cross section showing one manufacturing process of a semiconductor device following 
drawing 3 . 

[Drawing 5] The cross section showing one manufacturing process of a semiconductor device following 

drawing 4 . 

[Drawing 6]The cross section showing one manufacturing process of a semiconductor device following 
drawing 5. 

[Drawing 7]The cross section showing outline composition about the semiconductor device of a 2nd 
embodiment. 

[Drawing 8] The cross section showing outline composition about the example of a changed completely type 
of a semiconductor device. 
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[Drawi ng 9] The perspective view showing outline composition about the semiconductor device of a 3rd 
embodiment. 

[Drawing 10] The perspective view showing outline composition about the 1 embodiment of electronic 
equipment. 

[Description of Notations] 

1,2 — A semiconductor device body part, 10 — A silicon substrate (substrate), 1 1 — Breakthrough 
(opening), 1 3 [ — An insulator layer, 24 / — A contact button (conductive member) 72 / — Resist, 
100,200, 300 / — A semiconductor device, 102 / — A semiconductor device, 201 / — Electronic 
equipment ] — An insulating wall part (insulating member), 16 — An electrode pad (electrode), 18 — A 
passivation film (insulator layer), 20 
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at, £ ft * , 

fttr IE ft iR ?L ^ X S *5 ^ T , tt!St«?L©iPBti|5)#i;t w-^x fSrl^L, ft u 
ft * h £r ft ft K i 19 9 — =• > ft L fc % K a: y ft V ^ ^ ft 5 r t T* itu IE ft TL * 10 fife "f 5 

[1ICS» >& Bi 1 

[ 0 0 0 1 ] 

* is in , ¥ * {* » * , * » f* t* 4 * , t^is, fc±y#i#8gois*fficiL 

[ 0 0 0 2 ] 

±t LTlf lISi, y-bM^^-yT-zV^Vt 0 ^-^, PDA (Persona 
1 data ass i s tance) ^cD^^'tt^^f-rsmT-^gstt. >h M • ft * <D 



tz. J6 , SM- IS it e> n- -5 ^ * ^ y 7° # CD # M (T) « SB p n n <75 /h S ifi 0 jvTfcO, 5E 

^ 05 « % d b p * S -r % * << — x ii ffi * "C m PS * ix T ^5 „ r co fc , Mill^lff y 

^"KiS^Ttt, * CO ^° y -jr — v 5 V ^ ^ j£ ^ x * $ tl , afiTIJC S P ( C h i p S c a 

1 e Pa c k a g e) i:V^^^tvSfi/J^McO^^^/^-v ; >^/J5^tH$tbTV^5o iCOCS 



L d» L * * s ib , ± IE co m ft « SS tt , ft « 5£ * ft ® ft R V # « tl ft * 5 ft fe> ft- 5 - t * s ft « 
S ti T *5 9 , ft«#:ftyftco^K^ft*K^i«*5je;-^^fflT#ft 0 W ft co T , M 

x. it 4# ¥? ft m 1 i- M ft £ ft T v ^5 <£ 5 * H ft ft * g K * & M tH $ ft T # fc „ d co JE. ft ft ft 

s a #f « , m m co « m % ft ft a ft m & ft y ft ^ ± x a ft ft s « tg sr ft ft 5 ft * ft ft * ft 
±^iiL, «■ ft * f* ft y ft m & is m. ft -r 5 c 1 1? , ft m f* ft s> ft co m & & ft m & m 5 
awft-fo5»o 

[00 0 4 3 

[ m wf ft ik 1 ] 



[ 0 0 0 3 ] 
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mm 2 002-5 0 7 3 8 # c£ $B 
[ 0 0 0 5 ] 

I m m ft m & l «t 5 ttsin 

i I /> T\ iJUfDHStTcliSgStlfKdsv^Tttx # ft * ft ft y ft RB £ E $1 & ME ft 5 S * ^ 5 « 

fttsstfes. ft if * , it & co ^ » ft ft y 7° *» e> ?£ 5 ^ » ft s a a s fjt jh <o m £ * % 

t 5 (i lx !+ i ^ E S ^ 5 ^ $ ti T ^ 5 ^ t d s S § 5 I t 14 t 5 A/ <» ^ i , ^ 

[0 0 0 6] 

5ftx*gSllfCffi^fj^5¥$ftf5'^tt, iitf¥t#SS©Sffii:Iffii ft 7£ fife £ 
ft ft m m t , ^J»f*S«0«®* i b«E'-'mii-r5Kii?LirSr^rL, lOli^^fLT 10 
±T»*«l5I±AS«fte«j^»iBE*^fc*«fll3ft.Sr*-r5. ft L T , r co J: 5 ft « *X * it Sr 
^t5^*i*f yy'^lItS t> 3 ft * ft ft y ft CO » B £ ft ft « ffi 3ft fft co i£ 

iftf-^T-roSitf^^tifctStlt^ti, r ft «t !) l-^ilf y / IT'S U SI M 
£ ft 5 „ 
[ 0 0 0 7 ] 

:©i5fe*l*III^^t, « © S§ ME ft „ ft ft ft ft « * W »S IS tt S * « ft 
£ tt © If m tt * » 1" 5 ft X s * S ft S * i ft 9 > 0>J x. ft « «, W 8 flfe ft ft ft C ft » -ft- ft 
SS¥iftSll-^V^Pf 1^4 ft»^^fc5. — ft , ± f2 co « ffi * 5£ Sr fife 

t5Kli#< ©Ig?r£-Si: t5fci6, llif^ s iv^ i v ^ 5 PtS! H ft ft 5 0 * ft , ± 15 co 

* =M m at T (4 JC il TL * ff0 fit -ft 5 c ft 5 ft, d CO JC » ?L ft (4 — Jg <D « ift I S ft 20 

j3 ^ x u ft * h m <o ft ik * ft a •? -a * ft ^ ^ t a* , ?l ihs co flf $ it * m « l , v « tt * a 

5 ft t? £f * uv\ 

[ 0 0 0 8 ] 

ft 38 (4 , ± IE * m Jfi ^ T ft $ ft ft t co -C <9 , ft ft < t t S P S ^ t L 1 fi K # L 
■Ci y ft ^ ft ft ff 5 BR m > 0E M P §15 rt Jc M # ft S A L ft ft * S fi co 

iSff4S«W«ID;ll:Iffi-ei 5 ft # ft: m S © M at ft ft it {ft -f % d t ft S i ft 5 
o ft ft . H a ^ w w ft * h ® 7v * n M ft 5 r. t t* , m %% ft * f* S S co S[ jfi * * ± 
^t5tnt> Mat^^hftffiML, M(cttK«gf*coffHtt&tKfc53.i:/jST:-g:5 

ft«f*S«coM3tftfeft»W ft S^tftS «tt5, 30 
[ 0 0 0 9 ] 

|«I*#*t5.fcftO¥IH 
ft IS H H Sr » ift ft 5 ft ft i- , * IS co ¥ « ft $g fit co ®t it ft S , iP^^f LfclStS 

T* & o T , lu IB X « K tt b , ftj IB M P §P co S3 p B 5 ^ (c T u- i? x h ft ^ ift L , |g W ft 
^ h » ft ft J; "9 ^ — = >- ^ L ft , xyfy^Srffpri^WittS. ft ft , r. 
r t- w 5 r i p i j £ s ^J^i*Pii^ic£ig^BA^^^wjll*ft}tni]^fc^^cot.coSr 
t tf 1 * t- fc ft *fci*»)f^*(J]iciitt^?.'b©t : 'fcottfii\ 

[0010] 

:©±54IS*ffifft5ft ffiPlrtCi^^x M>IALKft:ft U' ft h ^ * o 40 
W R % «c ?#• ft ft ft T <>; t> , ffifllft^FiK^ijlAcoffifcT^ftV^M p ffi lit ft 5 rft t» & 

* h ^ - co m m t4 «r m ft s r t & w ti t ft t» # 5 . * t- , u- ft ^ h ft w r n n\c m a 

Lt^lc ti# Lfci^-lctt, M p Jl a lc is ft x h *s Sfe * * -f , HtdPHBSoiSi 5 

^ E 1 y f- >s ft $ ft t l ft 5 » ft ft ft 5 ft , ft: m m -e « * co <t 5 ft ft * ft t ft c m „ 
tv>tx.5ft ft m m X- a u- ft * h ft ft < t h m a m co m a m m k m l ft c^ -c %% m 

Pi^IU9tf/^t5tffltLfft:*ft ft ft < HlPJlBft'v'/ h ft m ft ft 5 
;ift/i<*^ S S M R ftj n co ^ ti % i& m $ it 5 r t ^ t? # co -e ft 5 . 

[0011] 

u *S 7 h co m fife ft fefe i: L T (4 , ft: ft, ft T , x t'y 3 - F jfeilMi a - 7 - = - f 50 
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f Sr^ltS r i 5. l^^? FOiSHtli, ii % <D W B W £r ffl ^ N 5 - t & 

* 5 ;6ft laSto^tif 0 fim, M P tl (1 P§) iSi^c3 0 jtm©tOCtL 
T u- ft * h £ & * ft 5 ±J ft K f± v Milfftll 0~6 0 c p ( m P a • s ) gl ( * f* « 
Hill 8 c p ( m P a • s ) ) ©W^^h»IBSrfflV>S<0*SA<x lBlt5Wy^ F»I 
ffSW tlf 0 . 5 - 4 . 0 n m 8S ( $J ft fif 2 . 0 5 n m ) tt5»#g^ a 

[001 2 ] 

4 ft , ft ta u ft * h * ft? fife ft 5 R (<- v i ft c » u t JDifel l-ft U « t t 5 r t ^ t ? 

ft m » a l n< Jtc d s m r s k » o ft 4i 3? «• m it ^> ft * h^-iiiti^tsr 

[001 3 ] 

- . ± ta si « &■ *p ife ft s ft * ft . * is k ^ * * f* s n <d m m. * » - tcaftsttt 

LT, SffiiCSSSri^tSSHIgi, ffi 1 B * ffi K » L flft I E £ ft * ffi 4 T- M p 1" 5 * 
SIL^Iit51IiLf lillSt > ^ & < i t itu IB ft ffi ft ft Si fa h & M U <D ft M * » 5 Tfi? 

tT^ii^ittsigi > mr ta m m m ft ft l , m ie « ffi tl ft s w -c *> o -c m ft # ?l ^ 

£WK*rfS-r5tt«»cMqffi$r7g/S"fSIfe£:, tt*6*Jf«r"?'**i: L T fu ta £ ft *f L 
T tU fB « m ft fc iS ii ft 5 X ft ?L & 7E* fife 1" 2) X S t , itu IB 36 ft H ft t^dav^T, Ifj IB ft ffi ?L 
f4J|ife5fli#fcfltrlBi|i6**Jl«:Mn L T M fB m ffi © ± S B & it l±S * * 5 85 St ?L fife X % t . 

ft it < tt) str ta m m ?l x £ ft ?l o ft a5 fa h m ie k m l fc ti ^ m ^ ^ ^ -c, s « ffi tl 

& t>* £ ft ?L ft , ^tJttcWIEiiei»IKo**ftTLrttc^UrW*»»*^J«i-S**«IJ#**X 
it, ^ ^ , gr IE m ft ?L fife X S *5 X , ftfj IE « ffi ?L CO H p S Bjf 5 ^ T L- ^ b 
Sr ^ fife L- s W ^ I- £ St ft ± *) ^ $ — =• >• > L fc & =. y ^ v ^ 4- fx 5 r. k T" Itr IE & 
ft JL * 5^ fife -T 5 t Sr»ttt5. 
[0014] 

i © <t 5 48ii#SC±5t, « * 7L & £ ft ?L Sr itr A/ "C * 5 JT ii TL ft SB » ii * ^ * 
J3U <D ¥ m f* S S §r a S -f 5 r. i: ^ t? § 5 fc 46 , H JJc ft * S $ fc ^ m Vf & » it #fe 5 r 

i *5 -aj |g § „ * ft , njL^sii^LTiitfcfcfe, * ft ± <o m m ^ J& fife * tt T V ^ 

* ffl igg (C H ii ?L * M fife "f 5 « ^ ft b T , m * ^ - * ft ^ 16 t tt Y) , m t% ft m w s c 

COrSi^t^ftft LT/J^Syft^^^ftS w t ft ft 16 t ft I? S5o * b ft , S ft ft ^ fife X 11 \C & 

^T, ISIL©lPil^5lfT'^^^ h ft JE? fife L f ^ y ft v ft ft ft 5 t <o k L X vft 
ft ft , £ ft ft rt {c u ft x h «s jft A L H < ft 9 , ft ^ h *J M H# ft B'J ft Sfe # ft ft ft ft t t 

, tfi ffi tw ft *b ^ in a © s ft t ft ft io * y — >- ft m ft ft m f* ft s r. t -e # , stiistf 

£ ft 7L ft ft 4t * * ft « tt SB M co ft ft ft ft ^ (D m ii tt ft * ft 5 - t ft ft 1 6 t ft 9 # & . 
[001 5 ] 

I&lfflt5:ftftft5. yftx h©lift LTift ii » (D ttf flg # W ft ffl v > 5 r k ft t? 
§ S *ft tt ffi ft ft TJ* £ ft ?L ft ^ ft ft ft ft ft ^ $ ft 7 0 /i m , |P« (Hp!) ft * ft 3 0 
a m 05 Jt ii ft m U- ft ^ h ft ft ft 5 # ft , Mftiftll 0-6 O c p ( m P a • s ) 

IS (ftf fttttl 8 cp ( m P a • s ) ) (D U iy ^ V Wi fH ^ f% ^ <D t'i A < , U fife ft 5 
1/ ft * h © 01 » 09 ft 0 . 5 ~ 4 . 0 n m @ ft ( #!J ft fi 2 . 0 5 p m ) t ft 5 © Ifi A 

o 

[0016] 

* it, * b &Mfit-r zmtz, m m r n / x » s « k » l x m m m m % n v t ^ t 

t5:ii^*5 fl - ^ * ^ > *a jfe t i «9 ft ffi 7L a w / x S « ?L ^ftft^IIt^i t 
t * 5 fc fc , \s i> * bifim S ?L t * A L ii < ii 9 * li7L(OlPB S- » ofci^g « }S 
(O U y ^ h £r — Jl fflt * £ ^ ^Sc "t" S r t *s pj fg ^ .ft 5 0 
[0017] 

* M ^ V ^ X fl, JF^ #c L u v> ^ b ^ — ~ V ^ b tz. %k ^ , - £r ^ ^ i: L 
X ^. y ^ v ^ §r 5 toi Itv^^/j^ r. o Jt 5 4 1 p S Vf % u i? x h & U ^ i> * h t 
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L , w <D 1R u -J 7. V 4- M t L X SU (D u t> 7 h ( * u i/ x h ) ^I^LT^ f ?r 

vX^tLtiyfy^^lr^tCttSrtttlS. * ft , <g ^ v 7 ^ h t? ff IS it H 
I^ii^^ gij CD U * Kt-tfflLTJIIIIft&iiltSlttprfgT'feS. 
[0018] 

r r. T* , « ffi fi T 5 — ? A £ £ f* i L T fit fife. $ 5 CO — |g W X fc 5 # s #1 * if 4 ffl V -> 

Tl«UU( > * co ^ #t ii lx 1+ fd C X U * m ft 5 7)S. #ij x. fi — OOnmg 

tfSttCoWTfcT/W^ ^A^i^ffl^S: tiSt?, §! £ ?E « £ it 5 » l^fc » C u 

y ~> > m * m m ~r & - t & x # 5 . -r ft t> *> , nfLtc^^c vds^, * # ^ ^ ^ m 

«!dj;i93t±jr£*, CMPtdJ;D*ffi£Wai&*t-5*8sK: < fci9, * « £IU^ M fife "f 5 II 

m 51 u tc & e fet <t a* n m $ n s - t t & r> * # m ^ fu 4 ^ * # m m t ft 0 # s . 

[0019] 

fr*J> ±IEtttlLilFiSfLi)^ ft 5 Kii?Lco?L^« ( M Wf ffi 7# s *VM±i P^«) t 
Uli, R ^ co , Hfti^O#^»tftfflt5di^T^5 c * fc % -oCtilc^j-L 

«T |g T* , £ co m & , ±T««^fe»t*.*«WftStt»V**SWSe^tt©lft)-t:S:l2l5i4:*s 
[ 0 0 2 0 ] 

(4 , #0(c*3V^T«-l^*lf|5»^EIcB±Tmm«ri6^S^co^:#$i:-r5fcJ6, # S # 
ffi # (C |g R 4- A ft &> LfeTfcSo 
[ 0 0 2 1 ] 

(SB i co * m <d % m ) 

m i fi*is^co^i£f;:± ^Mit^n5^«f*^«c75M i (Dmmcomm^-o^^x , * © s as 

t^^iSISBt'fcoT, tlftSIiooii, y = v £ £ l o _fc » ife {t IK 
bifeilfeSIl 2&ys i O 2 ^P>/i5IPH6Sll 4 Sr^ LTII^ y K 1 6 # ^ « $ 
tb tz. ffi fit CO ^ m f* S « * f* $f> 1 5rZ*Sl8Lt45t)»T'fc5 0 
[ 0 0 2 2 ] 

& ^m-fcmw^fau i & , ~y y = ^ a * 1 o ± t j? s m 4 0 0 0 a co m u m 1 2 t , j? s 

ttl 0 0 0 0 AciFsliill 4 t , J¥ S K 8 0 0 0 A co m M <>< y K 1 6 t^M^T 
4 5 i i t ic , :ftb^!)3ViSio, ftil l 2 , Ilftti l 4 , tffi^y K i 6 
4r»S*-^}cp:ii-t-2)Kil7Ll l?r*lLT4!), -^cDHiiJLl lrt<fRH:H:»«»«-^fe 
ft 5 ^ m f% * 2 4 ft ff ii $ tt X V n 5 o * fc , tl^y K 1 6 ±ttt> Wi M ffi /< v K 1 6 <D 
IlfL 1 l i nfelo^y->^-v'3 vll 8 ^i^jftt^5 c $ b . « fii ^ y K 

1 6 Xlf/^ ->-<-->g >1 1 8 ±t!i«ii 2 0 ^11 ^iX> till 2 0 it, It tl / ° 
y K 1 6 ± <Z) y< y is — a 01 1 8 ^ $ tl T ^ 4 ^ « « K S t ?L 2 8 4 Iffi t 5 i 
t fd , IIM ltltSiltail 3lrIILt4 5. * fc s ill 2 0 

k i 6 jb it ii ?l i inmK^.xmu^xmm^n, mrn^ y k 1 6 tt^Sf 24t© 

[ 0 0 2 3 ] 

$ ib m ft f$ Wic |i N »f I 2 0 !4, Sffi^y KierollEXVIIMlOrtl^I? 

»cT»asn, ft < t i>mm^< y k i 6 kMffi.mT 2 4 %tt#> commit 2 s 

8 if IHl l i: co HQ ^ Ife B it f 5 l 3 & IB )K $ ti X v > 5 co x fe 5 „ c © i 9 t 16 

iis i 3 iiii?L i i co ffi ic » or, s: * y k i 6co«®d>o^tb-r?>iS^a^ 

[ 0 0 2 4 ] 

d co «t 5 4ftSi3 l 3 5r fi x. 5 Mc Jf 2 0 co ?L fa iMl tliTII 2 2 ^ b T ± f E & iffi 
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^ 2 4^fiI^tlTV^« M ii ?L 1 1 rt 815 Kl JiSc $ frl fc ^ ft *l ^ 2 4 tt , RUM 1 73- 
*fe ft H 2 0 CO m m it ^ 1 3 Sr«fC3SCTft»JL2 8 tfcl^Ttl^^ K 1 6 ft ft ft * ft 
t^5, ft *3 , ft II ;!& co J£ «g tt *= x tt , lilL l l rtiroSfi 1 0 Hili 1 2 > (»« 
Iftifit^v^tlii^^^iit^^ ?i 6 o tits? 2 4 »7Li 

&£asjgfft£*fCV^.5o * fc . Jt ii ?L 1 1 © M P ( 7L tt W ffi ^ ** ) I4*f 

^©fft|cti^if«#^it©t«^ilt5r ft t^ItT'&S, 
[ 0 0 2 5 ] 

tS^y Kl 6ti, lil OOAffcoTT ii>E.45lHl 6 a, I 1 0 0 0 A 

T-feoTT i Ni>fi*5l2il 6 b, !f § £j 5 0 0 0 Atfcot A 1 C u a> ft 3 » 3 
116c> St/f J» 4 0 0 AffcotT i N^f.45|4| 1 6 d £ MI 10 

CtlLTff^^TV^o ffl^Lfc J: ? K 1 6 ©?L ffl t lilfeilS 1 3 <ft 

ItLfc«il2 O^I^^tltfc 15 > - # , giSf2 4lt lA^RteSt 
ffi 1 3 ^ V ^ T~ S? ft ?L 2 8 i^Lttl^y K 1 6 ft^ffiWttglft^ftT^So t^^>*) 
, Jt ii TL 1 1 1*3 £1$ tt 3fc iM £ tl fc m ft S ^ 2 4 , t«^-y K 1 6 IWIIJL 1 1 Cffit5 

hl m. tt m u m m ^ ^ $ n it m m m 2 0 <n m m m. n 1 3i«9iHi;> nmni 1 ok 

B ft 111^5 jifCJS^ts £112 0 tt jft § tt fc ft 7L 2 8 C HT**/< ? 

K 1 6 i:ftiR$nTV^5. ft fc\ gg?L 2 8 II t«/' y K 1 6 © I 4 I ( *t *r y ft J! ) 1 
6 d tlltSfCTl 3 I 1 6 cCfClP^tV^. 
[ 0 0 2 6 ] 

w ± cd ± 9 ft « « /•« y ki 6 t m m « ^ 2 4 ft © s ft tt « r 5 & ft ft 2 sit, - o © « « 20 

y° 7 K 1 6 let LT#lffMt5 ^ t t * ffi y Kl 6 ft £ ft *SI ft 2 

4 ft CO «| « W « ft 3fi ft 55 s §fi S ft fc <D ft ft <9 x ^©8igStt#fiit5:t ft ft S o 
[ 0 0 2 7 ] 

* fc % ^»* J f2 4±JiKi»4«-«a»fett5^y ! ^J*iaEl9asj^j**ih/, Sft;#IH 
9 §r ft L T A ft 5 ¥ 2ft ft g Jt ft ft pM 5 « ft ft $ ft 5 o ft *s > 

t (1, ^9 =jyl«i 0©1I?L1 1 ^tggSf 2 4^3gf ^!JJLT»Jt$ix, co 
ffiLfcg|5#aSMft5ft*fti£gftft^©ftft^ftft^ y^S*§l£rftLTgsft£ft3c-.i ft 

ft 9 s a s $ fc # ¥■ z* ft s * ft <D ii fa tt tt r ^ ft y << a- 2 5 as % m £ ft x v^ 5 „ 

[ 0 0 2 8] 

^coi5ftftl?ffico^fficoft«ft;!£«i 0 0 ia 5 i , IIM irtSl5tt#;i£ftfcftft 30 
m ft 2 4 tt J: 9 ft » ft S « ft ft £15 1 CO * » PbT i» ii ft 5 ^ ft ^ t- t , r©*BXt;/X 

t£ m m £ * 5 r ft *s "SJ |g ft ft 5 „ * L T , S ii ?L ,1 lSr**^yKl6rt*fBtclRltfc^:ft 
N U 3 > £ « 1 0 ± ct> n; fl s< y Ki 6^^^$tt-Ct->ftV^ffi«tRiiatr^^-r5## 

t l t , * ^ ^ - ^ ft a* w ft ft 0 , r 

ft as W |g t ft V) # 5 c 
[ 0 0 2 9 ] 

* it, c co ± 5 ft * £ <d m m co ^ * ft s a 1 0 0 ^ts^xmrnm^- 2 4 t « m v ki 
6 ft co is ft £ s jr ii ?l 1 1 n §15 co j$ m ma * 2 4 a> e> m * ^° y k 1 6 ic #t l t ?l s §r ^ l t 

E S fr 5 co -e \t ft < , jr ii ?L 1 1 ortaiceotlS/°-> Ki 6 a> b ^§ m u fc « ^ <o |fe r# 40 
I i 1 3 1^ C ^ T « tl '< y K 1 6 ft ft M -f 5 co ft L fc * , ft m =f- 2 ■ 4 11 Ife It If 

01 3 ±£m*Lxmms< y ki e^its^H^, o * n m ft *s 2 4 as « m n 
1 3 ft m m ^ y ki e ioi^cniLfct fiitfts. ^(o#^, g?ft*i^2 4 tmmm 

$13 1 3 X Ot m m y Kl 6 ft CO g ffi |C tt /> ft < ft fc Ifi S If SI3 1 3 CO ff $ # ( « ffi /■« y Kl 

6 ± se tti l # ) fc tt co s s as ^ d , sift ti-i-TgiSf 2 4 iietias 1 3 s 
v m s ^ y k 1 6 ft 4- m m $ * fc m ^ m tb l t v co # ^3 as s < ft , -t co sis & , ms ft 
w =t- 2 4i««^y ki e ft co n co tt % m m ft « ti * s <k -r 5 r. ft as w tg ft ft 5 „ u fc . 
as o r , ««.w^ft^Att*-^<¥^ft^«i 0 0 co fig ft » as ± z m < , m m ¥ « ft £ s 
1 0 0 co « #1 tt as m ± -r s r. ft ft ft 5 0 

[0030] 50 
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si t v 0 i ifcf tftst i o o oss^stowt, % <d — m^Wim-? z> <, m 2 ~ 

a 6 fit , tllSf ioo?ltt5-i»ii©, tliL fclS^-ilSICT 

*tlSH-Cfc5. ft *J , *i*Iil:fc-^ti±, v- y = > £ * co ¥■ % # £ « }c *fr L 

t # m t& m ft 0 m # * #1 k m sf x m m ~t & & v # it © ^ # # =r v 7° a* m j& § tt -c ^ 5 « 
io^##ii^ ©t©t)5f itii^ff 5 ©t*ii*< , m * co * * f* ^ y ^ ** t x jy. 

Tt*tfeI^ffottsftV\ ft *3 s ¥ « I* ^ V 7° » -n" t4 s — lx #} tC 14 jtt * {* ( 3£ * 
[ 0 0 3 1 ] 

If, »%i#ifi««^|CO^Tiit5„ H 2 (a) KSoVT, H^Lftl^ 

h 9 v -x 1 ^ ^ , ^ ^- y ?lt ^ , ^coft&^w^^^^^^s^itEg^^s^^^tvfc^y^v^ 

d»- Jfc 5 K *R ( -> y = >• S * ) 1 0 © * ffi C li , iftlf 1 2 #f )l $tit^5o w co 16 ft 
JJt l 2 {4 % fjiliiS l o s i ( %/ y = > ) co it 11 ( S i o 2 ) 

T* 3# $ in X 5 „ 
[ 0 0 3 2 ] 

mmm i 2 ± t « , n 11 m st # 5 * (k-t, bpsgm^i a* t ft s ® re i& ft m 
m%m-t %>m-& , m re *6 ft 11 1 4 ± k , ^©ir«gn 4 a , je -t © & co s re & ft in 

1 4 b t t*5o o * "9 n Jl ^ Jf IB $& #f 3t £ 5 » ^ tt * n«^OJi 

Miteftllfl^WJfS^S-iiftS ( H * * T ) o ^-tt-ett»gra*6ftM^tt, Si J¥ ^ 5 0 

0 0 a ~ 1 0 0 0 0 a © -> 5 3 v aft ^ si ^ ffi if « m m a* m m s ft s . iiftgn 4 ± 

(4 , El * L ft ffl gff -e X tS l Ofc^j*§;h,;fc*«IIlB&£*«Wfc&l*£*tfc«*fcLT<0 

ll^y K 1 6 i^jUttTI/^. :®lft/N-7 F 1 6 11, T i ( f- 7 > ) tf> ft 5 H 1 
116 a, TiN (S{b^^^) ^ f> ^ 5 f 2 i 1 6 b , AlCu 

^?>45I3I 1 6 c, i NA^45f 41 (^rt^l) 1 6 d SrllCai LT 

$ tiX ^ 5 . 
[0 0 3 3 ] 

m m V K 1 6 (4 , $J x. (4 ^ /■« y $ y V ^ \£ «t 19 ^ 1 S 1 6 a ~I 4 I 1 6 d^6ft5« 

Ji * 3t * ji w 16 ft si i 4 ± co ± m \z m & l , ^ h m it m x m 5e co ^ #t ( « , r 

^ ^ 4^ ) C/^- = y/t5 r t KJ: 5Jg*S^5. ft *s , *Il«lt'tt, * m y K 

1 6 ^ s Ji IB co ^( S t# 51 =t ^ ^ |^ ^ T V N 5 i# -n~ 0ij ^ "C IK 9^ "f" 5 /5 s , It ffi y K 1 
6^a 1 C^t'I^^ tlt^t feSV^S, m^tS^LCOjS^ffl^/^V^T^fiici-Sri;^^^ 

[ 0 0 3 4 ] 

* , tt^? Ki 614, * « i o Xc m m m & $ in fz * m # y 7° co m <n>> ft < t h 1 3a 
( # < co $ ^ , 2 a x a 4 m ) cfp v oTtA/t*lfK^fv5, * fc :©IS/^ Ki 6 a 

s a* ^ ^ 5, y co a © ia o t ^ ^ $ 5 » # t , 4> * smc afe / v t* t# $ a% 5 # ^ 

fc S o ft *5 , ^ ffi / ° K 1 6 co T ^ ic S EI E§ * s J=R S ^ "C V ^ ^ V N 0 
[ 0 0 3 5 ] 

* fc, 11 K 16 ft I* 1 4 Ji iZ it , t«/*7 K 1 6 ffi 5 4 5 « ff « <t L T co -> ~> - V 

3 ygi 8asf*$fttv^. v-^-->3 yfi 8tt, s i o 2 (ifti^) , 

SiN ( ft it m m ) , #M 5 K«tl8*Ci0^fi!it5wi:as-?#5. 
[ 0 0 3 6 ] 

, x --f y f y y'S, *y°-u— 3 — hft^w*iSfe(cJ;9 Ui'^ h ( El ^ * ) 5:12 (a 
) Lfc/° -7 v/-< - ^ a 1 8 ±©±ffifcl*t 5„ ft *J , r co u v? x h {4 , 

y K 1 6 ± Sr a o T V> 5 ^ y v"< — -> a V fll 1 8&■MP-r5fcfe^cj41v^5tco-efc9, 7 

* h u >? 7, h , tf ii-^^ f, x nn u v 5 ^ h co {wj n x h -0 t t 4 < > ^ ^ m x (4 * # m 

[ 0 0 3 7 ] 
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/^->k-v/ 3 y|i 8 11:1/-^^ UMLfct, fc V s< — i> fr v * N B»f S CO /n * — > 
#^fifc$ftfc^;*^&Jl^TR}te&«&t*^&&a£rfr5 - ~Z U fc * h £ 0T ^ fl£ fc s< 

9 — = >- ^ -T -5 c & *i , i/i?^ tS'<y Ki eoHnfftCJSCTRSSlx 

— ^ 9 %. , zKx 0 2 ( b ) fc * -f «fc 5 fc s tl^ ^ K 1 6 ?r 1 5 /{ y "> 

^-->3yIl8©-|flS:xyf>/LtllPSSHlS;I^t5. ill 2 ( b ) , ^ y v" 
-< — -> s V jg| 1 8 £ M P LTl n b[5 H 1 £:I;j£Lfc^fi£^T»TEEXfcS 0 
[ 0 0 3 8 ] 

, SJStt-ffc^^i'fc^fc (RIE: Reactive Ion Etching) T* 
ott * fc , iyf y^i Lti'iy hiyf ^^ilffl Lttil\ ^ y ^ — 

s yf i 8 iz m & s tb 5 m p 35 h i co w B jp^ $ t± , t atsitt-f ti5ti^"7 

K l 6C0HP^^fcjSC-ClS:^^tb, ^©iStS^*7 Kl 6 tcff^^^S i P ©gi ^ 
[ 0 0 3 9 ] 

fit ± CO X S ^ £ y -f 5 £ , Hfl p §p h 1 SriglLt^y'/^-i'a ^ll 8iOUJ?^ h 7 

I £ 7 y h L T , Ky-fxyf-y/tU 0 tS^°7 Kl 6 , S HQ & flfc H 1 4 % & « 

II 2&lPt5„ El 2 ( c ) (4 , 11^7 K 1 6 , infill 4, ^^16^8112* 

R I E ilV^5 i i « 5 t?^ 5. 
[ 0 0 4 0 ] 

r. £. -e l± > « « ^ y Kl 6 ilF^if I 1 4Stf||gl 2^^-I|l;TlPt5t© 
£ LT^Si\ 011 *. tf « * y K 1 6 & H p L fc & fc , gij X S t? Ji HQ Ife 1ft it 1 4 X XI B B. 
Rl 2-4rBnt5t©'i LttS^. o * 9 , X IE fc n X fc $5 l ^ "t (3x ID — co 1/ v 5 h 
vx^^fflv^Txyfy^^HijiiLfc^, #iyf y^li^TS, u 7 Y Z: ■>< 9 — 
= y^Ultt>©tt5wii!t#5.'S fet, * « s> Kl 6 iclfil^ixfcl PSCH 2 
Sr W P U fc # fc u v 5 7 h Sr *J if L , SS^ 7 K 1 6 Of SB»T i N ^ (c Lt, Jf 

Mill 4SyfttIl 25:xyf y^L, tH 2 ( c ) t^t J; 3 tlS l 0 ^Iffi-t 

[ 0 0 4 1 ] 

Utl(DJ:5ftlIia5, 02 (c) tStJ; 5 orogffli5*!fl$n5. r to ft 

, iPTX^HTffflLTf fe^y>"<-->3 7f 1 8 itMLfcV^^ ^> * Iff 

[ 0 0 4 2 ] 

* 33, J: 5 Cttt/<y.Kl 6 * M R t- ft fc , gij Igtri Rj Mil 4 R xj & » HI 1 

2SrWPt51)©tt^tf, 0»I fc 0 8 fc ^ L fc «fc 5 ft * f* S S * # S5 3 0 0 ^ t f 

tfrgf 3 0 0 lriftt5ci^t#5„ o * <0 , SS^7 K 1 6 ^StifcfiJL© 

ati, s fw nil 4»o'«tii 2 fc m & § ax fc jt a tl <d ?l % # m ft 9 > co * N 
m m m s< v k 1 e tifain 4 t«$##si-:fcv^t, 1 1 © ^ m fc s si ^ m 

f&£K^Z.tt?l% a z. s »«t*H^-2 4iiSJtia?Ll 1 ^6fti75f C 

1< 4 0 , S^iSI^-2 4i:Ki@?Ll lfc^astt^tt^gSejtttSrlfllJiS-lirSitiSWtii:* 

[0 0 4 3 ] 

2fe \z , El 3 ( a ) 5 t> i«l 0t:#?Lt5fci!)Oxyf y^«/N-K^^^ 2 

9 JF^ J& T S o /N-K"7^?2 9!i, '< v is ^< — *s b > fll 1 8 jyift^^ Kl 6 CD ± Jf 

||?:ffl^TCVD$f ti^r^ts: t^t^So :o i 5C^- K-^t;? 2 9S:i.B 

^ ^ L O ^ , m 3 ( a ) ^ i- <t 5 , m P H 2 (D & {Z. *3 ^ T ^ - K ^ ^ ^ 2 9 60 ^ 

p«H5S:Jg«L, l o (OSffitH p«8H 2 i:f UiS*5o r : T^FI p |H 5 i^t 

JSLfcPSPS:*tS i^^^ h £r ffl v ^ ^ ^ ^ ^ ^ J: 9 , K ^ * ^ 2 9 co ?L o 
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it 0 ft *5 , y J- > ^ [c f4 K^^i'/f^^^IffltS-t*^* L V N o K 7 -f x - 7 f > 
^ (4 > S CS +4 -1* * > =c- V *f- > ?~ ( R I E : R e a c t i v e Ion Etching) 
X' o X 4 ^ 0 
[0 0 4 4 ] 

fit, :©HPftH5^ii5^-K7X^29*:ffl^t > K7-f i y f V ^ E i !) , 
m 3 ( b ) l^t i ? tlft l o ^^ILt 5„ ftfc", irttt, Yy^^yf-^^t^X 

R I EOB^IC I CP (Inductively Coupled Plasma) £r ffi 
5 r t X # -5 o El 3 ( b ) 14 , 1S1 O^IILLT, ?L$i3H3Sr^^bfc#c«ISr^-t- 
» ffi H T fc 5 o * & > a - Kv^^- 2 9 ©iPgCH 5 14, X^^?LB#<7>;4 — — iyf ( 
Kxj-f ) Sr # it L T , M P H 3 0 m m ~ 5 0 n m (Mx.tf3 0/im) t Ltl/^, 
[0 0 4 5] 

::x-ft, /<r>^-->3 >Ii ssfftffi^y Fi 61, ft ?> tft H p»h l , h 2 

m lz ^ l£ £ ft fc ^ — K -v X ^ 2 9 £r U- * h-^x^i: LTlfi 1 0 ^ tIL L T ^ 5 fc * > 
H 3 ( b ) C/Tt±5C SSI 0 K3gtKSn5afflH 3©Stt, S B y K l 6 }c ft? 
$ ft M □ 35 H 2 CO J; 0 t /Jn £ <D t ft 5 = f ©SI > HP»H1, H 2 , R If 11 M 

H 3?:IILTft5IIIL}: v IS 1 0 © - ffi ^ ^ ft l. T ft 5 IS £ £M 5 ^ £ ft 5 d i: h 
ft 5 o 
[ 0 0 4 6 ] 

ft s a - ^ 2 9 ©If Co^TIi, SSl0t>ttt70(jm6S©i^©IL^ 

MtSi^tl^ fjitflSIE^f ^ (T e t r a Ethyl Ortho Si 

1 icate:Si (OC 2 H 6 ) 4 : fit T , T E O S J: ^ ) ) Sr DK W £: U T , PECV 
D (Plasma Enhanced Chemical Vapor Deposit 

ion) £fflV^T^;&Lfcv'y=>>"$MbJ@l, SPfePE-TEOSifetT)g*Lfci'P ay 
Iftl^2/tmglf^t5i:'ii} ! fc5 0 a - Kv7,^ 2 9©ff^*ftt LTtt, P E - 
TEOSlCltt, t/>cTEOS^l^t|CVDSI:i^'>!)3^SM5:»l 
tS> BP O 3 - T E O S ?fe , s£ VM4 S i H 4 - N 2 O ^ , S iH 4 - O 2 *©/7^-7 

igcvD^iaofitKcHtt'JsS, * it , is^msi; i 19 , ^ — k * 

9 2 9 tSIftJ it, tfE&TLIg&fcfifllffas 1 0 0 0 A ~ 9 0 0 0 Agf Ci'>t5 - 
t t ft 5 „ o £ D , # J| Jfg CD ^ fK T* (4 , a- 2 9©HJf S:t-^-xyf-y^i 

4 5 fc * # ft « t ft 5 4 5 K R9! JE E 0 
[ 0 0 4 7 ] 

r r -C , a if ffi v ^ ib ft 5> 7 ^ h u i? 7 Y * ? X (4 , K 9 -f ^ y ^ V y" (0 1H4 #s g. l V •> 7c 
7 0 MmlSfSLT 1 OAmiS0U^7 h •? 7, :7 *S £ , I? R lZ 4 "9 = 7< h T y 
y |g S ± , 7° n ir X M (C fc T ^ ^ ^ h it &iz t < ft 9 , WT'fcS. L L ft *s 

±I© < t5ftA-Kv7?2 9!a5c, IH J* * f» < # , ^ ^ h *J K i: t Sft * 
W ft M it 7° n -fe 7. % m m X' # 5 c 
[ 0 0 4 8 ] 

* 7t , a-K-77^ 2 9©lPf5H5©lPlttt Ltft, ^. % M <D M fig T 5 (4 R ^ S IS 
LtV>5ljS, ES^^^C0#^ff^^^7lT*^, fl P 7" n t 7 |: li P F C 1 K 7 ^ x f y 7" 
, XBBHFl!)i^ h x y f y 7" © ^ f IX )5 S ff 1 T* fe 5 „ 
[ 0 0 4 9 ] 

&> ± <F> X S it m T -4 5 t , fLSPH 3 i 9 t?Lrt«t^tli LTS^HfcA - K-777 2 9 © 
*a»29aft3:j/fy^ltJ: D»4t5. tftJ3*)Itt^y Ki 6, H m Ife It 01 1 4 , 

mmm 1 2 <n m n n ft m \z n & ti it ^ — v * ? 2 9 iz -0 v % t , ?l §15 h 3 4 0 t tts l t- 

m Hi SP 2 9 a jI U «J ^ * L , 111 4 ( a ) C^t i 5 Cfi^? K 1 6, Jf Pfl $fi » II 1 
4 , 2©iP||JrtllciI©ftil2 9i^#t5i?txyf y^t5. 0 4 

( a ) (4 , tfiAj- Kl 6 ©±*.f O^tiPSH 2©rtiHlfegl2 0?r8ff*tf;ti 
SrStffiBBtfcS. r. co 4 5 ft ^ y f > V & ft o Z. h H , ?L3H3©iPli0fc*l 
M p m & * "4 5 m ><z X , tflA'-y Kl 6, S M Ife '# JI 1 4 , III l 2 ©i Rirtit 
»ilfeitJl2 9 ?;ffMt5 ( m # * 4t 5 ) r. t *S "5J «6 T' fe s „ ft 45 , :©t^©lllfei 
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82 9 co m ft '< y K i 6 rti;^at5S»©lPSli> IfilLfcSSIIftrolPiX^ 

^*Uttia©BPil:M(S^5. $1 X. fi , »I«il2 9 ©II/"y K 1 6 £ *I 
at5S^©lBlli, l«II?L»i Pg^ 3 0 M t*3fL.©B B iS: 6 0 /* m t L 

it t # , ^©^©f © 4 0 ji m~ 5 8 m m ( i If 5 0 /j m ) S S t & 5 „ 
[0 0 5 0 ] 

* k , s§ a §s 2 9 a ^ * m <n \» * b & m * l it m , «ii2 9±st;iLSi!H 3^tfti 

ICSlfcl^tT 5. - -1 T" , PE-TEOSftCT, i/ U ^ ylftKSr 1 y mgSi 
(StitCHTti!), tog*, 84 (b) i:*t i 5 IS10, HftRl 2, 1 

4 , Ift/v? K 1 6 CM LfcH?L 1 1 35 *6 '# 01 2 0 ® fife 1" 3 £ t 3 s T- # 2> . 
[0 0 5 1 ] 

i^T, 15 (a) C * t ± 9 t ft ill 2 0 1 t W ^ h 7 2 ?r 1 * t 5 o - <7> 4§ £ , ffl 
1^ 5 U * b *NIB tt , JSR (ft) tt8jSR-PFR-IX410fiI18cp ( m P 
a • s ) , H«W2 0±^6 0tf3 5#IM7 K t a - a Vil I fct 

K > ±@fe| 2 3 0 0 r pmT^SET^fyn-hLf:. ; O t I ©l«)|l± 2 0 5 

o o Atfeofe, 

[0 0 5 2 ] 

r. 0> V Z> X b 7 2 ti , « H ^ y K 1 6 c72_h^f(7> — §[5 ^Ifin^-Si 7c ft t^TlV^S *b <7> "C fc *9 ., 
rffll/v*^ F 7 2^ltLfci, ^P^-^ (9 Ot, 1 8 0 s e c) ?;tTl/V £ 6. K 3f 
^CD/^-^^^/^^C^^^^fflV^TR^^Jl (3 0 0msec) R m. & %± M % ?f 
0 „ ft 33 , r. © * 31 ft v- - > * tt s 1 1 0 °C , 9 0 s,e c ©*frt^^ hxM* 
_ o? ^ _ _ ^ £ ff V ^ x n y f >" ^ > F^-^l 1 5"C, 1 2 0 s e c ft 5 

^©T-iSo ^©gs, u ^ x b 7 2 % mm y b* l 6 co ± ^ ^ co ft Mi ri \c Ji i$ h 
3 (H?L 1 1 ) R % co ffl m U co 3j~ iz. u i> x b a £ ti- 7c ^ ^ , fil x. fi M ii ?L l 1 (11 
32 SB S: "g- tf ) Sr «f ^ L 7c R 3t ^ #c t 5 . o 4 t) s H^l 1 ^1C1*©7"!J 
CD il S[3 7 2 b 41 X.5 i 5 |C U'i 5 ^ b 7 2 t » ^ v 5 ^ b 7 2 ©tffi 

K 1 6 1C 5)1 S W (C 1 1 t 5 1 1 t- (1 Pi P ^ 7 2 a # ffi $ frl 5 „ 
[ 0 0 5 3 ] 

r. w * , & * SI 2 o ^ $ tb 7c ?L (Ii?L l l tlBSt5ffi«) t fi H % M « , i~ 

*j *> U V * b 7 2 <D m 0 ffi 7 2 a (C *@ ^ -t" § ffi ^ (C *5 T s '> ft < t fc«ll2 0 
ILt5 i t ^ pft ^ / £ 5 o 1/^^1-7 2 K ii ?L 1 1 ft I t i A t 5 - i 4 < > 

BE * ii ?L 1 1 <7? M P M \z y" V y v 5 #c !- o T m & * tt T v n 5 7c £> , JT ii 7L 1 Irtl^^^ 
h^jiALK*?), v 5 ^ (- tfSKlIJL 1 lrttftifL^<Tt), Iff <S ^ ffi 419 » 
A©«ft-c^4v>JtI?Li Uiffit5:it-^ IIM l rttf itSiSSf 2 4 
©*iSttSri««)SrJ:dS?r«t'fc5#5. * 7c x h 7 2 iJL 1 1 

rt «b « a l fc ic x m * u fc m -a- m « > IIM l 1 2 ic k x hisif §Hf , if 

a TL 1 lJBffl»O<6IHIS2 0^3FlcK:3iyf L >'^**i/-CL*5**t^fc5*s, * * M co 3# 
« TMi * o J; 5 ft * A # t> * C Ji ^ fc » t * S o 

[ 0 0 5 4 ] 

7c do s u v? * h 7 2 © m m, m t l x f± , ^ f > = — h ft w ^ t n — 7 — => - b m m & 

»fflt5ct#T?t5. * 7c , u-^ / F©IIHttt, a * © ttf'flg fffi^fflv^; t# 
t? # 5 J)* s * H M <£> M M X fi , II?L 1 1 HoV^taU* 7 0 a m, ?L S ^ 3 0 u m X fc 

5 7cfe, ail 0~6 0 c p (mPa • s) (AfWtttl 8 c p (mPa • s) ) 
<D h <D It m V ^ 7c o * 7c , F 7 2tff^t5BC, iil 2 O^tiflSl OI^L 

tJralii^fin»it5:t#t!5 t c\ co s§ n~ , ftp i»uc i y n tl i 1 « ft i* ^ 

?S -f S 7c * , l/^x F 7 2 ^HIL 1 1 ^ t-IiA Li< 4 ^ 1 PffiCfi-ofcf^ 
(t « ig CO U ^ h 7 2 b £ — UlUlCf ^t5 C tiSBjffii )J;5 0 
[ 0 0 5 5] 

u^x K7)/^-=y7i!i7t5h *° ^ h ^ — 9 * ff o 7c ^ , iyf y^t iOti 

^7 k 1 6 ©-gj^s^if 12 o^iitsct-e, si 5 ( b ) [c ^ -r x 0 \z, m u ^ -y 

K 1 6©fIILl liatftitai 3^a#$tfcttT\ SEt « y K 1 6 (75 ± S CD 
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111 2 0 tftSIL 2 8 P T5. 15 ( b ) ii % t«i^7 Kl 6?rf ^112 0© 
— §15 *r m * L tz ifc m % * -f it B B T* h 2> o 0 5 ( b ) titi ? tS^7 Kl 6C| 
a mmU ( JC ii ?L m m m ) «: v ^ ffi « ic fi £ itt ?L 2 8 #s ^ j# § , tl'^FHO- 

c e « is ) t « s ->< v k 1 6 k % m m -t 5 r. t ^ t- # 5 0 

[ 0 0 5 6] 

»±«Ig^»7 t5 i , HI 6 ( a ) t^ti 5f , Ifeii 2 0 »*ffi, tl^y Fl 6 

co n m ^3 , m 1* m h ii ?l 1 1 ©rtffifttfjsasfc , y rixt;^ - Ki*t£fTii2 2 

^^fifet SlS^fffctl^ §bl:SIffil L 24»SJiI|I^ff^^5 1) 111 6 ( a ) ii N T 

112 2XVSifi? 2 4 *f ^LfcttI*Stlfffi0t»&5 o M 6 ( a ) t t i 9 C 
, TIS2 2 }±, iffi It It SB 1 3 k m ffi 7L 2 8 §P £ + # K * - L T , « « s> K 1 6 _L 

[ 0 0 5 7 ] 

F^|*L, Rfc, tftftf />-f-f >^ (ECP) &£ffl'^T, IIIL 
1 l«rtaSfflS?L2 8 ©rtS^ttf»ttT«l2 2±!C^ -^MI^lLt^ ft ii 
7L 1 lrtS^fttlfeiitfiitt, m m m ffi l 3«r«FV^-e8&tt?L2 8rtlRH::fc*l«:S«> 
atf fc©t LT^5. Jtii?LlliW:RJicSffl*©ffitt7L2 8tc*JV^T 

, 2 4 tts^y h'i 6 i«stft«)t««s*i, * m 1 0 co is b ftu <73 ^ §p m m t 

& z> m m m ? 2 4 # ^ /$ $ ft 5 „ 

[ 0 0 5 8 ] 

r cd & „ u * b & m m l » ^ y r m R xi ~> — k s co ^ s fu ( a * * «& ) t^yf ^^i; 
i^i-fsciii-i^ i6 (b) [c^i-£5ft>tKfitf s ^J&£frt5o 

[ 0 0 5 9 ] 

± <d x & & g x m it * ft tc * m » m « * * w « , m z-i-tmmi®* 2 4 1 0 co » b 

^$tv5 o ^ LT, K « 1 Oco*BXt/«Bic#t^^ti* s ^/S;$tb^:^«f*ge 

* f* u & m m l > x n , i«io©ssso ? ist*i-ifi^»^^tifc^iftgi*ff 
ds-HTflgfeHjfcTcusia! ( ^ * s> ^ km) © * « #: s b ^ as! it s 5 „ * *s , &*m&mw. 

* flc Sr m M ir 5 (C ii , ± T IB ft £ ft 4^ « f* S * f* §13 CO ffi ffi §r , ^ >- ^ « CO n ^ # 
1 9 (i 1 #i) iaotlSW^il^i&^oo, g^t5i)tLtt)S^„ 

[ 0 0 6 0 ] 

* *j , 4s- ^ « f* s s * ^ * m m -r & ^ \t , ± t t bb b * ft fc * * ^ « * sp » « m & 

N a ^'f o n ft |; i o T latt 4 II ^ 1 9 o o v t 5 J; ? ic L t ^ ^ 0 * fc 

^ /V CD ^ m t? fc o T i L , httOgf v-- hffcoTU^. ^ * > 

[ 0 0 6 1 ] 

* , fig * #J £ <£ 5 * * f* S « * f* 93 IH ± ^ ^ -f 5 fc it t? ii ^ < , « * W * * ii * 5c 5 

#^(-(i, mmvk m w & & ^ /c % ffl ^ r t a v^ 0 ^ © -k± ^ » « , wtu, 

* ftS «t fls ± co m ^ B# i- > -t co m =}■ 1£ Wi ^ <n n <? t L T « § , Sfc#tt3:£kte*L<fa± 
•f 2> r. i !&s t? # § „ 

[ 0 0 6 2] 

& * si ii > m m n * & ft m $ ft tz. m * ft * « » # » ( a c a > , w x. « n & m m si (a 

CF) -^^*tt«ffi^-^h (ACP) ffcoTU^. M^tt*ttg5*^Jli, >- ^ 

« « *flt (7^5-) d^^fe $ftfc 'fe>CD"C > 5J-««|«sjRJnSti/5»-g-t*>5. » * 14 « 

ttfflO'My^Ht, ffi -ft; tt co fit * sj ^ ^ £| $ s r. k a* # 0 * co * -g- k ii , 
ib a ^ - ^ t m « t co , ^w^^^^iib-cM^racom^^i^fttM^Ei^ftSo 
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[0 0 6 3] 

£ fc m m ffl co m % w ft s m (- s± , a u - a u , a u - s n , ^ y # m tc i. & & * & sr 
si l t t i v\ i?tj x. t±\ « & ic c tt ■ <b » u n & m ft , m co & , m * & £ u <o * > x f± a 

ffi »c R »t &> ft fc *f n & St ft LtilS^^is!(^5. 
[0 0 6 4 ] 

{4 m -t s * w- f* m s * f* w <& =f- 2 4 tn, ^ sr *s& * & m m * ft 5 . r ©^tjs*^u 

Ay^Kt^If Tf £> "f L t> - ft b fc ffl m £ ft 5 SR T* II ft < , 

* M tt <0«Jtj--CJ^J*-rtbWtJ:V^ 0 * fc > Ay^*'-;H±£f Lt)£Sftt4< , ¥ V f* 3£ 
I*ftfaJ*iSlti8Lt> ^ift^^a-yHfj* LTt)iv\ * 6 fc , /s ^ ^ ai? — 
/V £r ?B fife * T , -7 If - # - K * 3£ Bt fc -v if - # - K {ffl ica*$ft?>/^^^ !> - ^ & fU ffl 
L s % co m B4 <D * ffi 31 * T « ^ W ft &i £ t o T t> i ^ 0 
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